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ABSTRACT 

* Th"is collection, of "excerptk and bibliographies 

address the three debate propositions ' selected tis subjects of the 
1978-1979 debate question for high schools! selected by the National 
Oniversity Extension Service^/ i» What should be ,tlfe energy policy of 
the Onited' States?" The /collection is divided into three parts each 
iddressing oue of the deb^;tfi.^propositionsi (1) Resolved, that the 
Fedeiral Government should exclusively control the development and 
distribution of "energy resources in ^the Onit^d States.; (2) Resolved^ 
that the Federal Government sfiodld establish a comprehensive program 
to significantly reduce energy consumption in th^ Onited Stat.es; aad^ 
(3) Resolved/ tUf^ tjie Federal Government sjhould establish a 
comprehensive progr;/am tK) significantly increase the energy 
independence, of the Oi^ited States. An introductory section summarizes 
the D.S. policy response to the energy dilemJba. The me^terials are 
intended not as an exhaustive coverage of th.e Siubject^ sjbut to- lEurnish 
debators * with a basis for further research on tfce topic. (RE) 
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Th6 1978-79 debate question f or^ high 'echools selected by tbOS^ 
ytional University Extension Service is ^What shouW blithe snergy 
><^^ United'States?" Under this genial headafe, the three 

^S^^W^ Federal Government aihould eicltsively control 

the development and distribution of energy i-esourcfes/in the Unite ' 
States./' . ■;. ■ V V ""sy J 

Resotbed^ That the Federal Government should establish 
hensive- program to significantly reduce energy Comsump 
United States. / V - / / 

i?e«c>?j;6^ That the Federal Government should estabKahidJcom- 
prehensjv^ program to significantly increase the energy mdelbendence 
^ ofthie^nij^Stet \ 

"^Xj^^^"^^^*^^*^ and bibliography afe divided into three 
> parts^yatmg to eacBpf the three propo^d topics plffs an introductory 
part, summamihgtheOnatipnal'^oKcy dilemma. 
These i^aterials are not intendefi flBH^rovide exhaustive coverage of 
th^ subjectj Mit bhjy^to fttmish d^J^Uters with a start on their own 
^rk. While the excerpts and ref ex:pnfe6 have been chosen to repre^nt 
' (H range of views aiSd a vairiefy apjif bached to tli^^^p^ raised 
by thesiE^topi'cs, their inclugion^aoes not imply any: kmd of approval 
or disapprrfval, or of iWommendation, of line of Argumentation by 
theGongressionalKesearchSeriflce; ; ' ^ ; ; 
_Rotert L. Bamberger, analyst ' in enefrgy policy^^^^^^ Adrienne C. 
GrenfelL research Dbrarian, with the assistanceS Or-Duane A. Thomp- 
son, analyst in energy poliQy in the 5.nvir«aineriV and NatprdlLRe- 
aources Policy Division compiled the materials Ji^h the -document. 
Bibhographic a^otatiqns, where included, were prepared -by the 
library Ser\^ces Division. . • . \ / > 

All of the U.S. Govermnent documenfe\«feilred t^^ in the bibliog- 
raphy may be found in mdst U.S- Government depositonr jiKraries. 
Information as to the Igcation of the netfrest -depository lib^y may 
be obtained j^m local public libraries, Copieis will not be available 
for.distribfition by the Librajy of Congress, 

The Congressional Research Service wishfes td tJbiank those*copy- 
right holders who have kiiidly extended permission lor the reproduc- 
tion of tej^. Such permia^on is acknowledged in each instance,' 

. " Gn^BEBT GuBE, 





PART ONE 

THE ENERGY DILEMMA: THE ilATIONAL POLICE 
RESPONSE ^ 

• OVERVIEW* i \ ^ / 

The dia^^osis of the U,S, energy crisis is quite simple : demandjfpr *^ ' 
energy is increasing, whil^upplies of oil and natural gas are di%jB*^ 
ishing* Unl^s-the .U.S. makes a timely adustment before world oil 
becomes veiy scarce and veryjexpensive ii) the I&8QJ5, the nation's 
economic security and the American way of life -will w gravely en^ 
dangered. The steps the U.S. must take now are small compared to the 
drastic measures that will be needed if the U.S. does nothing until 
it is tooltite, , . . . * 

Jjtow di^ tlus ^sis come about1[W ■ ^ - 
. n Partly it came aljbut ^through Irfck of I5t«sight. Americans have ; 
'Tjecome accustomed to abfmdent, cheapWe»y, During the decades of 
Ihe a950's and 1960's, the real price of ^er&in the U.S. fell 28 per-V . 
cent. And. from 1950 until the quadruplingSrf world oil prices in 

consumption of^nergy ^increased^t an average an* ' 
nual rate of 3.5 percent.' As a result of the availabiiity!^ chpap ener- . 
rgy, the U.S, developed a\St^ck of capital goodjs-HSuch as homes, cars, 
. and fadtoiy equipment — tnat uses energy inefficiently. • 

The Nature of the Problem ' ~ *^ ./ 

The most critical increase in demand has been for oil, the most Ver- 
satile and jH^dely used^riergy resourcef. To meet that growing demand, 
the U.S. has turned increasmgly to iinpofts.vln January and Febru- 



y ary of 1977, the U.S. impbrted about 9 million barrels of oil per day, 
half of total, domestic oil consimiption. By 1985, p.S. oil consumption 




kqual 12 to 16 million barrels perxiay, 

3. domestic oil productirai^ has b^en declining since 1970. N'ew, 
ictipn from Alaska, tfte dteep Outer Continental Shelf, and new^ 
reco^^flpy methods should^verse tjie decline, but will be uridble .to 
satisfy the projected gr$mh in U.S^ demand. Other major additions 
to domestic oil supply^^tre unlikely, . * ^ ' 

; The prin^j>al oU'exportingJbouhti^es willnot be able to satisfy aU 
the increases in denuirtd expected to occur in the U,S, and othencoun- 
tries throuqhout the J98t}^s. In 1976, the 13 OPEC countries exported 
29 million barrels of oil per day. Ii world demand continues to otow 



at the rates of recent yea'tsflSr 1985 it cotild reiich or eifceed 50 miUiQir 
Jiarrels per d!iy. However, mil 
Hexpand production; and, in 



tny pPEC countries cannot significai^ly 
^K«ie, production will • actually declme. , 



-v™**^'?" ^pergy PIan,tE»ecutlve Office of the President, Energy office and 

.7PI«nnlng, April 1977, p. yll-xly, 2&-33i'xv-xxlll. « nj. »ymi.c «iiu 

■ , ^ ■ -X ' :^ ■ * '(1) . ♦ , 
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* Thus, as a practical matter, overall OPEC production could j^pproach 
tKe expected level of'^orld demand only if Saudi Arabia neatly in- 
creased its oil production. Even- if Saudi Arabia did to, the higlip^st ' 
levels of OPEC production probably would be inadequate to meet 
-increasing world demand beyond the late 1980's or early 1990's. ^ 
There are physical and economic limits pn thfi world's supply of oil. 
A widely used geological estimate of total* recoverable world oil re- 
sources, past-«ttd present, is about 2 trillion barrels. More than 360 
billion barrels have already been consumed. Current proved cnide re- 

^ serves are 600 billion barrels. World consumptijon of oil has grown at 
an ^iverage annii^ rate of 6.6 percent since 1940, and it grew by as 
much ^s 8 percent annually Huring the lOeO's. ' - J 

If it could benassumed that world demand for oil would grow at an^ 
annual rate of only 3 percent, and if it were.possible (which it is not) 
that production would keepkfiace withjthat r^te of growth, the world's 
presently estimated recoverable oil resources would b^ exhausted be- 
fore 2020. At a cojijecturahgrowth. rate of 5 j)ercent, those resources 
would be exhausted by 201C\ Despite some uncertainty about the ex- 
act size^^ recovierable world oil resources, and aJsK)ut the rate of in- 
crease 'of productive capacity, this fundamental fact is clear: within 

! about four^generations^Hhe hulk of the worWs supply o'f oily created- 
over hundreds of million^ of yearSy will have been substantially/ con- • 

Of course, actual physifcal e^haystiotn of/<m resource^^ill nott)ccur.^ 
Even today, well over half the.oil in existing fields is belng^lcft in the 
ground because additional recovery would be too.expeimve, As^pro- 
ducj^ion.by conventional methods declines and oil becomes rftore scarce, 
jts p^j/fe^ will rise and more expensive«recovery. methods/ and novel ^ 
telchhologies will be used, to produce additional oil. As rniis process 
continues, the price of oil will bbcomc prohibifivb for most energy 
uses^ Eventually the nations of the world will have to seek substitutes 
for oil as an ^nergy source, and oil will have to be resetved f6r, petro- 
chemical and other uses in which it has maximum, value. 

The world now consumes about 20 bdllion barrels ororL per year. To 
maintain even that rate of consumption arid keep reserves intact', the 
world woidd hane to discover another Kuwait or Irbyrroughly fivery ^ 
three years ^ or another Texas jor Alaska roughly, every six iii}mt^/ 
Althbugh some large discoveries will be made, a continuous senfes 
of such finds is unlikely. Indeed, recent experience suergest^ that, 
compared to* world oil consumption, future discoveries will be small or 
moderate in size, will occur in frontier areas, and will yield oil only at ^ 
very high cost^ Obviously, continued high rates of growth of ojJ>^Qon-\, 
symption simply cannot be sustained. 

Natural eras supplfes are also limited. In the U.S., natupctf gas con- ' /. 
stitxites only 4 percent of conventional energy reserves, but supplies *,; 
27;percent of energy consumptjbn. Gas consumption ^rrew about 5.7 / 
percent per year between IfiWO and ^1970. Frorn 1970 to ^1 974, ^ 
however, consumption dropped- 1.3 percent. The demand forv^ is * 
considerablv higher than the amount that can be supplied. He i\ce, gas 
is rationed by nrohibifcions on hook-ups for new homes jn mat{y arpas. 

Gns is not only^in short supply^ but its Alloca^tion across.the country 
is distorted, ftrm its distribution amon^ end-uses iS unsatisfactory. 



Fedcfral reifulation^ of the. wellhead price of natural ga^ in interstate 
5®mmerce has discouraged its distribution from g^as j)rodt(cinjg States 
, to other States^ and has encouraged consumption of this preYnium fuel 
^for lessf essential uses;-Industry and utilities currently eonsuixle al-: 
" mofet 60 percent of U.S* natural gjas, despite the fact that other fuels 
eould be used in a majority of casesl ^ v ^ J 

[ During.the 1973-75 period^ only 19 percent of ne\t gas preserve adoi- 
tions were made a^ilable to the interstate market, and much Of th^t 
gas" was from the Federal domain. Since the price of intrastate gas is 
not repnlatetL there are strong economic, incentives to sell^as within 
the produciiii^ Sttites, The eansting dhtiriction betwem^ntrastate and 
'i'nieratate sales has^givermntmstate users first claim fa natural gas^. 

Strategies^ and Objectives " / / ijt X— 

The U.S. has three overriding eiieigy 6b jecl^^^^ \ ^ . . 

as an immediate obj^ictive ttat wi'Jl become even more important 
in the futune, to reduce dej^ndence on forieigh oil and y^ 
hility to sup^ply interruptions \ 
. in the medium term,, to keisp U.S. imports sufficiently low to 
Vlr^ather the period when world- oil production approaches its 
captoity limitation; and ■ 0 ;l ""V^ 

in ^he long term, to have renewable atid essentially inexhaustible 
sources of energy for sustained economic grbwth. 
The U.S. aijd the worl^are at the early stage:of An' energy transi- 
tion^ Previous energy transitions in th6 U.lg;; were sj^iulate^^ new 
I technologies,, suqh as »the l&evelopmQnt of the railroad and the mass. 

production of automobil^, which fostered tHe use *Qf coal and oilj 
% respecfiv(»,ly. The latest transition springs fronif the need to adjust to 
scaxj^ity and higher p / . * 

To make-tha new transition, 'the IXS. should. adhere ^o basic prin- 
*ciples that establish a sound content for energy j>oliqy and provide its 
main gnidelines^he energy (crisis nviist be addre^d comprehensively 
by the Qcrv]ernrfien^^ a p\iblic that ynderstands' its seriousness 

and is AVilling to *iMKe*ne saci;ifices. Economic grot^th witli 

high levels of ^xr^^yffn^M and production must be mainfainod. Na-1 
tional policies fprlihe pj^otectioixof the environmcfit must be continued, j 
Above ^ a must solve its energy problems in a manner that» 

is fair to all regions, sectors, tod income groups," ) ^ * 

Thesalient featiiresof the National Energy Pljm ^ 
. conservation and fuel efficiency; • 
National pricing jind production poUoies; • 
reasonable ceHainty and stability^ Government policies ; 
t^; ^ Isiibstitntion of abundant ''encrjtjy'^re^ourced for those in' short 
supply^^md \^ ; ^ V 

; V development of nonconventionarl tecMologies for the future^ . 

Conservation and> fuel effimency are the cornerstone, of the prhposed 
National Energy P/(77?,* Conservation is cheaper than production o'f 
new 'supplies, and is the most eflfoctive means for protection of the 
environment. It can. cfftitribute to international stability by moderat- * 
inc: the srrowing pressure on world >>il resei^v^ Conservation and 
improved efficiency can lead to nuick results. For exWrple, a significant 
nercentjj^e of poorly 'insnlated homes in the TTnitedjStates could be 
broiight lip to strict fnel-effioje'ncy .standards in lesjT time than it now 
takes^o design, build, and license one nuclear powcrplant. * x 



1. ^ 



, * - • . ■ • : , ^ • ^, 

Although tonsorvatioh measures aixi incxpehsivS' and? clean com- , 
. pared with energy pi'oduction and lise, thcy dasoifietirnqpayo^ 
vrlfice and are n(iji*ways^aey to implqment,. If automobjIe^Sre to be 
, made lighter dfndless j)o\V^fuI/th6'-i\in /hustWcept sac- 

rififees-i^ comfort ftna Itoreepower. If induMry is required' t« make 
energy-siijriftg investments and to p^ taxes for the Tise-'of scfcrce re- 
sourcQS, therp will b^ some^ increajies inJ;ho cost of consiimer products.- 
sacrifices, however^ need jiot result* ih major"ch|inges in thfe"* 
American way ^f lifc^or^n. reduced standards of livinfl^. Autopgbilo 
^ ftiel efficiency can bo greatly Improved through bettej^ design jind 
of materials, as-well as by producing lighto? anxf less' powerful ci 
without inhibitmg American^ ability to travel. With improved enoj> 
effici^cy, the^mpact "of rising energy prio«« can be sfgntlrcantlj 
moderated. . ' ' ^ . 

Energy coriservatioq, propcrfy implemented, is fully^ ccmipatible* 
with economic growth, the deyolopment of new industries, and. the, 
creation of ne,W]obs for Anier^can workcrfe. Energy: consumption need 
\ noj 1)0 rei^ced in absplute*terms ; what is necessary is a slowing down in 
its fate of growth. By making adjustments in energy consumption 
now, the U.S. can avoid a possibly severe economic recession in the , 
midl980's. ^ ^ , 

The U.Si has a clear choice. If a conservation program begins' n«w, 
it can be carried out in a rational and orderly manner over a period of 
years. It can be modopAte in scope, and can apply primarily to capital 
^Voods, such as homes and Automobiles, If^ })owever, conservatip^fls 
dela^bd until world oil production approaeKiesitscapJtcit^ limit^ion, 
it will have to bo carried out hastilyu under emergency conditions. * 

It will be sudden, and drastic in scope; and because there' will nbt 
be time to wait for incremental changes in capital stock, conservation 
measures will have to cut nyich more deeply into patterns of behavior, 
disrupt the flow of goods and services, and reduce standards of living. 
Pricing policies should encourage proper responses in both the con- 
' sumptioii^iidthe production of ener^, without creating any windfall 
profits. IfuSe7^Syj>ay yesterday^s prices for tomorrow'^ 8 energy ^ U.S. 
resources will besraptdly exhamted. If producers were to receive 
tomorrow's prices jor yesterday's discoveries^ iKere would be an in- 
equitable transfer of<4^j!Coms from the Amsrica^ people to the pro- 
dVfCers^ whose profits woutSTh^xbessive and would bear Utile relation 
to actiial economic contributiorb 

Currently, 'Federal pricing policy encourages overconsumption of 
the scarcest fuels by nrtificially holding down prices. If, for example, 
the cost of expensive foreign oil is averaged with cheaper domestic oil, 
consumers overuse oil, and oil imports are'subsidized and encouraged.' 
Consumers are -thus-milled into believing that they can continue to 
obtain additional quantities oil at less than its replacement cost. 

Artificially low prices for some energy sources also distort interfuel 
competition. The aEtifically low price of natural gas, for example, has 
encouraged its use by industry and electric utilities, which could 4ise . 
coal, and in many areas has made gas unavailable for new households, 
wTiich could make better use of its premium qualities. 

These misguided GoviJUtment policies must be changed. But neither 
Government policgr nor market incentives can improve on nature and 
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create itdditional oil'or giis in the ground. From a lorig-terJl|[i-persp^c- 
• tiye, prices are i^n i^npoiS^ant influence on production and-useiAs long 
as energy consumers are misled into bejievinc thijy can obt-ain energy 

*^(;heaply, they will consunle energy at a rate tlio iT.S^annot afford to 
sustoip. Their continued overuse wilHpake the nation's inevttable 
transition^moro drastic iind difficult, ^ ' • ' jT 

national X»nergy^ policy should encourage produQtioA. The erffcrgy 
■ ind«fetries neted adequate incentives to develop neio resources and are 
entitled to sufficient ^r^fits for exploration for Tieio discoverieiL But 
they should'not be aJlOwed to reap large windfall profits as a r^ult 
of circumstances unrelated to the marketplace or their risk-takinc^ 

The- fourfold increase in wotI'I oil prices in 1973-74 nTiTT ' t - 
cies of tl?e oil-exporting coiin should riot be^peniiij \. ' HW. , 
unjustified profits for domestic oducers at consumers. . 

\ raiaing ther^world price of oil, the oil-exportinfifcopntries^hav^^^ 
creased tfte yulue or American oil irt existing wells. Thftt incr©lrae in 
value has* not resulted from free*market forces or from, any Hsk- 
tdking by U.S. producers. National energy polity should Sapture the 
increase in oil mlud for the\i^meridah people* Tjio distribution of ^he 
proceeds of higher prices among domestic producers; and cQpsumers 
must be equitable and economica\y efficient if the United States is to 
spread the cost-firiiJy across, the population and achieve its energy 

godsa \ ' 

The pricing of oil and^natural gas should reflect the economic fax^t 
that the true vcdue of a depleting resource is the cost of rtplacing it. An 
effective pricing system would provide the price incianlives thiet^ro- 
ducers of oil and natural gas need by focusing on harofer'to findmew 
supplies. The ' system should also moderate the adjustm^t that 
households will have to make, to rising fuel costs. It should end tM 
distortions of the intrastate-interstate distinction ff>r new natural gas, 
which is a national resource. It should also promote conservatitpi 
by raising the ultimate price of products made by energy-intensive 
processes, ' . , 

^ ' Reasonable certainty and stahUity in Government policies are 
needed to enable consurhers and producers of energy to make invest- 
"ment decisions. A, comprehensive npttional eliergy plan shpuld resolve 
a wi^e range, of uncertainties that have impeded the orderly develop- 

, merit of energy policy and projopts. Some uncertainties are inherent 

' in a market economy, and Government should .not shelter industry 
from the normal risks of doing ousi^iess. But Government should pro- 
vide business and the public vmh -a cl^ar and consistent statement of 
its own policies, riiles, and iritentionp so that intelligent privifcte in- 
vestment decisions can be made^ \ • > 

Resources in plentiful supply should be used more wi(ielv a^ part of i 
a process of moderating use of those in short supply. Although coal 

... comprises 90 percent of United States total fossil fuel reserves, the 
TJnited States meets gnly 18 percent of its energy needs from coal. . 
Seventy-five percent of energy needs are met by oil and natural g?is 
although they account for less than 8 percent of U.S. reserves. TWs 
imbalance between reserves and consumption should be corrected by 
shifting industrial -and utility consumption from oil and gas to coal 
and other abundant energy sources. ' m 
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As^industrial ftf ms and UtHiti^ reduce their nsq of oir and gae, (Kiv 
' to coal and otWr fuels. The cjioiccs^ow for dectric 

utilities are basically coal and nuclear power. Kxpanding- future use of> 
coal will,del)end uMarge part on the introduction of neW technologies 
, that permit it to be burned In an environmentally acceptable manrter, 
m both power plants and f afctories. Efforts shoyld also be maxle to de- 
velop and perfect processes fot making gas from coal. ' V: . ' 
Light-water ^uclear reac(i)i>sj subject<to strict regulation; can" 
. assist in meetin^^c -United States energy deficit. The 63 nuclear 
plants operating today provide approximately lo percent of U S 
^ electricity, about 3 percent of total energy output: That contributfcn 
a could be significantly incyeteed. The currently j>rQjected growth rate 
. of nuclear energy ig^subsfantially below prior pljf)<|trft}ons d\ie inainlv 
tho rvroV drop in^ demand for eleotricity, labor problems, eqn; 
.-.•Mt. dvii> , hcuKh nn/l safety problemsj lack of a pufclicly juWudM 
waste disposal program, And concern over Inicleac prbliferatian. Th. 
government should ensure thab risTcs from nuclear power are kept 
as lo^^ hunianly possible, ai(d should 'also establish the fraipework 
. for resohtmg problems and removing uiwecessaiy delays in the nn- 
,^ clear licensing process. • 

• To the extent that electricity is substituted for oil and gas, the total 
amounts pf energy used hi fTie country will be somewhat larger due 
to the inhei-ent inefiiciency pf ejecrt-icity ;?eneration' and distribution 
ilut conserving scarce oil and natural giig is far more important than 
saving, coal. ' 

Finally, the me of noncomentiortal sources of energy must he viqor- 
o^mjx^anded. Relatively dean and inexhaustible sources of energy 
ottera hopeTi*J^rospect of supplementing conventional energy spurces 
in this century and becorpidg major sources ^of energy in the next 
home of thrse iioijconyentioiial technologies permit decentralized pro- 
miction, and thus provide alternatives to large, central systemi^Tra- 
ditipnal forecasts of energy use assume that nonconventional re-' 
Sources, such as solar and geothermal energy, will play only a minor 
„ role m the United States energy future. Unless positive and creative- 
actions are tflken bv Government and th<* private sector, these fore- 
castp will become self-fulfilling prophecies. Other teclinologfes that in- 
crease tlie efficiency of energy use should also be encouraged", sifch as 
cofreiieration, the simultaneous production of industriarprocess steam 
and electricity. 

A national energy plan cannot anticipate, technological miracles, 
hven so, nonconventional technologies ari^t mere curiosities. Steady 
technological progress ifelikely, breakthroughs arc possible, and the 
estimated potential of nonconventional energy sources can be •expected 
to improve. Some nonconventional technblogies are already being 
used, and wi^ encouragement their Use windrow. Because nonconven- 
tional energy sources have great, promisaTthe* Government should 
take an reasonable steps to foster And devrtloi?i*»^. 

The National Energy Plan is baJed on feliis conceptual approach. It 
contains a practical blend of economic iWotives and disincentives as 
.welljts somfe' rfegulatory measures. It strives to keep Government in- 
tni^ibn into the lives of American citizens to a minimum. It would^ 
return the fiscal ysurpluses of higher energy taxes to the A'hierican 
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Finally, the Blan setff forth ^Is-for 1985 which, although ambi-tji 
' tious, can be acRieved T^ith the willing cooperation of the Ame/ican 
1 pcpple.The^'gdalsare: ; ^ * » / * 

^ ' Reduce the annual groifeth oflbtal energy demand to below ^ 
percent; V . 'i^ * 

Reduce gasoline 4H>n8umption 10 percent below its current level ; 
^ Reduce oil iinports from a potential level of 16 millioli barrels 
, per day t4) 6 million,* n)ugUy one-eighth of total energy ^ck)nsjm 
tion ; . \^ ^ ' ' ^ ' 

Establish a Strategic Petroleum Reserve of 1 billionlt^rrelss 
H[ncrbaso coal production by two-thirds, to tpove ^han jSbillion 
tonsi>6ryear; ^ ^ ^ _ . 

Bring 90 percent oi^xistinj^ American homes and all nfew buila-^ - 
ings up to mmimum energy emcieticy stknd'ards ; and 
Use solar energy in morolh^^j^2^ million home|>^ • . 

The Plan w^uld reverse the recenftrend of ever-nsnfig oil imports 
* and ever-increasing American dependence onik uncertain %reign 
sources of supply. It would prepare the United States for the #me 
when the wqrla laces'a ]ihiitatio{)i on oil production capacitjy and con- 
^ sequent; 'skyrocketing oil pricefk It would achieve substantial energy 
savings through conservation and increased fuel ^ciency, with mini- 
mal oisruptiou to the economy, and would stimulate the uie of coal in * 
a manner consistent with environihental pf otection. - 

The. United States is at a turning point. It can choose, through 
piecemeal programs and policies, to continue the current, state of drift. 
That course would require no hard decisions, no in^mediate sacrijfices, 

* and no adjustment to the new eirfrgy realities. That cout^ m^, for 
the moment, seem attractive. Bift, wHJi each passing day, the United 
States falls farther behiM ip solving its energy problems. Conse- 

• (luently, its economic ^iEmd foreign policy position weakens, its options • 
dwindle, and the ultimate transition, to scarce oil supplies and much 
highea* oil prices bfcoirieS more difficult. If the United States faces up 
to the energy pj'oblem'^ow and adopts the National Enerepr Plan, it 
will have' the. precious*opportunity to make eflF§cfciye use of time and 
resources before world oil production reaches its capacity liihitatiori. 

The energy crisis 'presents a Challenge to the American people. If 
they respond with understanding, maturity, i^nagin^tion, and their 
traditional ingenuity, the challenge will be met^ Even the "sacrifices" ' 
involved in conservation will have their immediate revC^ards in lower 
fuel bills and the sense of accomplishment that domes with achieving . 
liigfher efficiency. By preparing now^for the energy situation of the 
^ 1980's, the U.S. will not merely ayoid a future time of adversity.* 
It will ensure that the coming years will be among the most creative 
and constructive in American History. ! ' 

♦ •<•» ■. * ^ * * ' * ■ ' * 

Chapter ni. — PAtxciples and Strategy of the National Enerot 
• , ' • ■ Plan 

Broad public understanding of the gravity of the energy problem, 
a commitment to action, and a willingness to endure, some sacrifice 
are all i[ndispensable to the success national energy plan. In the 
prese^tcircumstances, an energy pflpl^hat demanded nothing from 
the .ASnferican jpeople would be no^wiergy plan at, .all, but merely a 
prescript^ji for chaos at aiater date. 



Changes in energy demand and supply have long l^^^^i'^MJ^^Sw 
therefore^* the coming ouergTjtransition cannot be inlido ^veri^igft^gi^ 
the tfansition to be madc<\*5thout serious eepnoniic and social u^jplijcr 
tions/it will have to take place over a, period of years. It the Unitefl 
States is to he prepared for the time W^ion uorld ©il production 
apptoaches its capaci^ jimitation and thert begifis to IcA'el off, it musfc 
, take action now. „ ' * . 

The ultimate question is whether this society is willing to exercise 
the internal discipline Jto select and purs/Te a colierent set of- policies 
weftj in advance of a thneatfrwe^^isaster.'^Westenl democi^^ 
dejnonstrjf^cNsuch discipline in tiik past in rcacting to immeditlte, 
paJpahle thireats to sarvival, as irf'time of war. But they have hailess 
• success in harnessing f^ipir liuman and material resell' ♦< 1^*^ 

less visibl^ai .ledi 'W I ■ nts to their political^ann v mic sys^ 

teii^s. When duji^t is appear me^remeotally an^Lthc day of reckoning 
seems^far in the l^tuoe, democratic politica^l leaders have been reluc- 
' ' ' ' ' ^ ' ' perhaps iinpopulaivactioh. But such j^ction 

le energy criipis. If the nation contmues to 
1 jhcreasingly perilous sea. ; — » 




PRINCIPI^S 



The principles set forth in this chapter *]i)tpvide a framework, not 
only for present^policids, but also for development of fut^ire policies. 
Planni|ij!fs»is* necessarily an ongoing process. The National Energy 
Plan wdl have to be adjusted continuallw'as new i^xperience and 
;kKowledge are gained, as government pTregrams take effect, as new 
teohnolpgies develop, 'and as the world^s political and economic cir- 
cumstJmces change. » ' 

The following 10 principles divide into two ^pups. The first five 
establish thejconte^t in which energy policy must be formulated. The 
rfemaining ;frve are^ fundamental to the proposed comprehensive 
National rEnergy Plan. 

' The first principte is that the ejiergy/nroblem can be ejfectively ad- 
dressed only by a Government that accepts responsibility for deeding 
with it comprehensively^ and by a public that understands its serious- 
^ness and is ready to make necessary sacrifices. The declining avail- 
ability of oil and natural gas will affect virtually all energy prices and 
consumption patterns in the United States, for the various energy 
supplies are all part of, an integrated energy market. J'herefore, in this 
, democratic sdSl^ty, a solution can be found only ^ comprehensive 
Government policy-making informed by public comment and sup- 
ported by public understanding and action. . 

The Federal Government can pass laws and encourage action. State 
aild'local governments can play active roles. Put this society can func- 
tion fxp its best only when citizens voluntarily wopk together toward 
a commonly accepted goal. Washington can and must lead, but the 
nation's real energy ^licy will be made in every city, town and vil- 
lage in the country. I 

The second principle is that healthy eccmomic growth mus} continue. 
It is §n axiom, of public policy that full employment be promoted. . 
The energy problem can be solved without turning off or slowing 
do^n America's econonryc brogress. 'In developing energy policy. 



measures should be designed rto minimize adverse economic andHscal 
consequences by i^etuming to the economy funds collected to carry 
out energy policy. National energy policy can move toward economic 
rationality-while pro'.ecting jobs, avoiding vampant inflation, -and 
, maintaining ec^onomic growth. ^Sonservatip^ ihiUatives, for Example, 
not only contribute to pr^iictivity, but also create a large number of 
new jobs, IndOed, in the long run, the nation can continue to enjoy eco- 
nomic health only if it solves its energy problems. ' , .j ' 

The third principle is that natioTUil jyhlHHes for the protection of the 
erwirovviT'nt n^nst'he mnivfn'*^ ^ ^ ' ' .! ' i- i 

ii, lu moving toward that objective, the nation ^mnecessarily degraded 
the quj^fily of the enVir^ment and made this country and the planet 
a loss healthful place in whleh to live. « . - / ' 

Virtually every available source of energy has its disadvantages. 
Stomge and combustion of tiydrociirbpns cau- pollute the air.'Oil in\- 
porCs and drilling on the Outer Cpntinental Shelf present a risk of 
spills. Strip mining of coal sca_rs the' landscape, and deep niiining 
causes deaths through accidents and^black lung disease; coal cdnibus- 
tion also presfents risks to health; liquefied natural "gas poses safety 
problems, as do lightrwatef nucleaf reactors. In energy planning, it is 
necessary to recognize hazards and risks and to reduce them to rela- 
tively lo\y levels. , 

In thWJong run, there is no insurmountable conflict between, the 
^twin objective^ of meeting energy needs and protecting the quality of 
the environment/The energy crisis and environmental pollution both 
arose from wasteful use of resources and economic and sgcial policies^ 
based oh the assumption of unlimited and chisap resources. The solu- 
tions to many energy and environmental problems follow ^ parallel 
course of improving efficiency and harnessing waste for proaugtive 
purposes. 

The fourth principle wt that the United States must reduce its vul- 
nerability to potentidHitff devastatingf supply interruptions^ Although 
conseiving energy in general is^an important goal, conserving oil has 
an even higher priority. Continued high vulnerability to interruptions 
of foreign oil supplj^ is unacceptable. I . V, 

•Considerations of national security, as well as the p'roblem>of fund- 
ing ever-increasing balance of payments deficits, suggest rejectioii of 
any "solution" to the energy problem through unrestrained growth of* 
oil imports. Continued growth of imports would erode the nation's 
economic security, promote dissension with allies, and jeopardize 
America's world leadership. Moreover, the time is approaching \^hen 
world oil production will no longer be able to supply the United 
States wi*H increasing levels of imports. 

The solution to the problem of vulnerability does ipiot lie in ^ crash 
program of production to achieve energy independence. There is no 
justification for massive, reckless development of all U.S. energy re- 
sources, depletion of critical domestic 6il and gas reserves, pollution of 
the environment, draconian consetvation measures, and rejection of 
<he substantial economic benefits of oil imports, all in the name of 
energy independence. 




fAn appropriate and far more sensible gbal-is rejative'jevulnerabil- 
ity. The United States sj^ould be prepared to import foreign oil for a 
numbef of years because it is an available source "bf supply that does 
not deplete domestic resourcQP. Through effective conservation and in- 
creased use of ftbundant' domostic'resourcos >^u(*h M' >m1 1 lln. ' 

can be rednoor? frj rr-nnttHr^-~^^ A : r -^r;. r'ri —lirT-^ ¥\r 

' ^ ■ i , aiui coiUiugdn'y plans 

. .. ,4 iit victor interruptions of foreign oil supply and protect 
the cconoftjy should an interruption occur. 

The jjlfth principle is dbtat the United States must solve its energy 
problems in a manner that is equitable to all regions^ sectors^ and in- 
come groups. No segment of the population should bfear an unfair share 
ofljthp total burden, and non^ should reap undue benefits from the na-» 
til^ energy prol^lems. In particular, the elderly, the poor, and those 
o^Hxed incomes should be protected froni disproportionjitely adverse 
. efMpts on their income. Energy is as necessary to life as ''food and 
shelter. 

. The energy industries need ade'quate incentives to deVefpp new re- 
sources and are entitled to sufficient profits to entourage exploration 
and devel^pirfent of new finds. But they should not be allowed to reap 
large windfall profits as a result of circumstances no^ associated with 
either the marketplace or their risk-taking. The fourfold increase in , 
world oil prices in and the policies of the' oil-exporting coun- 

tries should not be permitted to create unjustified profits for domestic 
producers at consumers' expense. By vaising the world price of oil, the 
oil-exporting countries have increased the value of American oil in 
existing wells. National energy policy ^ould.capture that increase in 
value for the American people. However, where incentives are legiti- 
mately needed to stimulate new production, energy policy should allow 
adequate returns to producers. Tlie distribution of the proceed/ of 
higher prices among domestic producers and consumers must be equi; 
table and economically efficient if the natfon is to spread the costs fairly 
across the population and meet its energy goals. 

Seme regions of the country, particularly the Gulf Coast States and 
Appalachia, are large energy pr(klucers. Other regions, such as the 
Kocky Mountain and Great Plains States, have larcfe energy resources 
♦yhich have not yet been extensively developed. And still other regions, ' 
such as New England and California, import most of their^snergy from 
other regions and other nations. Tlie Plan mugtassure that policies are 
equitable across the country, and that the specml needs of each region 
are met. Prices foryenergy shoiild be reflsonably 'uniform to prevent 
economic dislocation^ and unjustifitW variations in consumer costs. 

The environme'ntafi quality of producinf\States and States with un-^ 
tapped resources sWild be protected by strfi^t standards! effectively eri'. 
forced. Producing States should bft fairly compensated, and consuming 
States sl^ould be assured a, fair share of energy supplies at reasonable \ 
prices. 

The Federal Government car^ enact national policies to- further these 
fjoals, and can recognize that th^ States also hiave important resnonsi- ^ 
bilities for the formulation and execution of oner^ policy. But States 
within the various regions pust also accept their^hare of the respon- 
sibility for national equity if .the U.S. is to avoid^"energy Balkaniza- 
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tion." It wnni,' desirable f 01^ states to de> . op r^ry polinep (Im^ 
romplenicn: m. iMan while, meeting Iwh I an<: ivgi. .ui necd.s. 

T'L ' n>le, and the cornerstone of Naiional Energy Foitoy, 

is that the growth of energy demand must be restrained through con- 
servation and improved energy efficiency. Conservation and improye- 

iment in energy efficiency is the most practical course of action for the 
United States and for the nations of the world. Conservation is cheaper 
than production of new energy supplies, and is the ihost effective rtieans 
for protectioivof the environment. ' - 1 . 

Conservation and improved efficiency can lead to quick^resWts. A ^ 
simificarit'percentage of poorly iWsulated hon^^s in the United bUtes r 
could be brdight up to strict fuel efficiencv atarWards in less time than v 
it now takes to design, license,- and build/6ne nuclear powerplant. 

Although conservation measures are inexpensive and clean com- 
pared with energy production, they do involve sacrifice and are some- 
times difficult to impleftient. If automobiles are to be made lighter 
and less powerfuj, thd| American people must accept some sa'crihc^ * / 
in comfort and horsepower. If industry is required to make energy- a 
savin<r investments and to pay taxes on the use of scarce fuels, tflere 
will be some increases in. the -cost of copsumer products. These sacri- 
fices, however, need not result* in.majefchanges in the American way < 
of life or in a reduced standard of living. Automobile fuel efhciency 
can be greatly improved 'through better design of cars, and thus 
gasoline consumption could be significantly reduced without inhibit- 
ing Americans' ability to travel. With improved energy efficiency^ the 
impact of rising energy prices can be significantly moderated. Energy 
conservation, properly implemented, is fully compatible with eco- 

' nomic growth, the development of new industries, aiid the creation ot 
new jobs for .American porkers. Enfergy consumption need lipt be 
reduced in absolute terms; what is necessary is a slowing down 
rate of growth. ^ . 

If a conservation program is instituted now, it can be carrie 
in a^ rational and orderly manner over a period of several yeai 

. can be moderate in scope, and can apply primarily to capital g< 
such as homes, automobiles, factories, equipment, and appliance: 
l^owever, conservation is delayed untij^ world oil production approafc 
its capadty limitatiofi, it will have to be carried out hastily urt 
en^ergency conditions. It will then be drastic;; and, because tB 
will not be time to wait for increnjjental changes in capital stock, 
servation measures wi41 have to cut much more deeply into pattet 
of behavior, disrupt the flow of goods and services, and reduce stal^ 

ards of living. , / S . ./ x \ -W^ ^ 

' FinaJIy, cdnservat^on in America can contribute to inTfernationM 
stability' by moderating tbe^ growing pressure on world oil ref?"J^®?;. 
Indeed, reduction of America's demand for world oil would be,^\ 
form ofassistance to the developing countries: , „ fi^ - „? -il 

The seventh prinmple<> uhderhpng' the National Energy Flan 
that energy prices shmld^^erally re-flect the true repldcen^nt cost\ 
of energy /F^netpy prices s^io yld in ove toward a level that reflects the 
true value of ehergy in or^fiorViarket signals to work in harmony 
with conservation policy {When the cost of expensive foreign oil is 
averaged wiffi cheaper domestic oil, consumers overuse oil. Govern- 
ment policy that promote^veruse by*artificially hoMing down prices 
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misleads consumers into believing that they can. continue to obtain 
adJtipnalquantitiesofoilatlesstLnitsrepfaceX^^ 
. ArtificiaJly loyr prices for particular energy Sources also distort 
S^^nl'^ competition. The artificially low pr^e Tf S^rgSffoJ 
example, has encouraged ats use by indust'ry an^ electric JSl ties 
• Slf^^K- "^,5°^'', ^ unavailable for new hoS 

' ^°^Mf*'''*'=°"'^^^ke better use of itepremiumfuaJities. 

Neither Goi^emment pol^iv nor Aarket incentives can create addi- 
. tionar oil or gas m the gfofed. But fibm a long-teL pereS^ctiv^ 
. pnces arfe an important f fluence on production and ™e.^?GS; 43' 
energy consumers are cnflced into believing that they can contfnS 
to yesterday's prices for tc^inorrow's energy, thej S SSe 
to usa more energy than the nation can really Yfford,^!^: rSrc^ 
tahl^ri;^^?^^ exhausted, and^ontinu^d overuse wUl make^theTi^v? 
taWe transition more sudden and difficult - -v" "le inevi 

Although producers need incentives for exploration and new Hp 
nn°W; PI'T? P°"".^ not give them w"nSll w^ 

' toTn^.^ theii- economic contribution, ff producers vS to Se 
^taSe^n ff 'T-^°'^''^'"^J?yL^ discoveries, there wDuld be an ineS 
taHe transfer of income fpod the Ajnerican people to the oil and ^as 
producers and pr6ducers^ profits would be ^cessive.^ , / 

nii^rl?^r T^'^'Plek that both energy frodmers and comufnera 
ire enutud to rea^ormble certainty mto Govemfnent policy. An inS 
quatQly organize(i. Federal GovenWent, conflicti^ sLtls f?oS, 
•d^erent Federal agenc,^, aiW un^N^ieldy 'and confegV-^ulatS 
procedures have resulted in major bottlenecks in the development S 
Zf^WJr^r^- ^^ ?5"u^^°"'d '•^^"Ive a wide ranS o'f uSL? . 
, . H?''" ""P"^'^ development of efergy polfcr 

an^ W^"^^- ^T" ^^^'•^'^'nties are inherent in a market fJortoftiv • 
Sol?! 3ft shelter industry f Jom th^e > 
normal nsks of doing business. But Government can and should nro- 
vide business and the public with. a clear and consistent Stment 
i°nvp5,^Z intentions, so that intelligent Se 

c«^«l^ 1 decisions can be made. In order to be able to provide 

aScSoten.^^^^^ the FedemSergy 

agencies should be organized mtca Department of Energy. f 

u that resources in plentiful supply must he 
S 1 Althon&h coal compriseTo? pe^^ ' 

& f^^^-^ oifa-d ■ 

'°Trf^*'°" '^"^ ^"^^^ particularly by automoS in- 

i t -n 'k v'"* i"*^"^try reduces its use of oil and Vns 

,ti^ i« r ll ^T" *° ""t^ °*h^'' f"els- The choices for elecS 
Frnnn^ ^ f /°™«^^'^blc future will be. coal and nuclear ver ' ■ 
Pf - f ^ ?^ '^""^ ^^i" deP'-nd in large part ortho n- 

troduction of new technologies that perrait it to be burned in an en- 
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v7romXhtallv acceptable mdnn6i{^n\bot^^^ ''"^E'^^w"!!: ' 

•for eSctricit^^or process steamTantf |6j heat Efforts a so be . 
^ade to perfecH5r(ieesses for low Btu- gasificalion of coal aftd to de- 
vcloptiewtechnoloraes for aavanced high BtUgasiJph^ _ s 

, Lfght-water niicfear reactoi^, subject to strict rfiulation. can^^^^ 
i,\-m?etffig theteation's tdtal net energy deficit. The 63 .^ciear plants 
operating today providfe approximatel}^ 10 percent of .^-^f 
. a&oue 3 percent cpf total energy «mfel . that ^""L'^v V« "f^"Iw 
sighificanri^ ihVeased: Th^currently projected arowth Vate o<nuclear 
energy is substantially below 'ptior„ expectat*?^ du^ mainlf^to the 
recent drop in demana for-eteAtncity, labor problems, equipment de- 
• %s; -health atiU safety problem^lack of a pijblicly accepted waste 
disposal pEogram, and concern over nuclear proliferation. The Govern--* 
meS^ should e^stare that nst^from nuclear-power are kept as low as 
possible, and shouM idai^feolve problems and unnecessary delays m ^ 
the nuclear licensing process. ' . V./ 1 j < -i^o^J „„o ■ 

To the extent that electricitx.from coal is substituted for oil and gas, 
the total amouiis'bf erdrgy used in the coftntrytwiU be somewhat 
larger due to lie inherent inefficien^J^f electricity generation and di^ 
tributi6n. But eofiserving scarce oil and natural gas is more importancr 
than saving coal. \ , ^\ ? „ «^ 

The tenth principle is that the 486 of nonconventt^ sources of 
energy mnst he vigorously expanded. Relatively cleaiv4nd inexhausti- 
ble Poui-ces of energy are a hopeful prospect, as supplements to con- 
ventibnal energy resources in this century and as major sources of 
energy in thcKnext. Manv of these sources permit decentralized prte 
ductibn, and tKnrprovide alternatives to krge, central systems. 
Traditional forecasts of, energy use assume that noncohventional re- 
soim?es, such as solar and geothermal energy, will play only a minor 
jK^lTin the energy future. Unless positive and creative actions 
are taken by Government and the private sector, these forecasts jyill 
become self-fulfilling prophecies. Other technolofft^-41iat ipcfeasc . 
efficiency of energy use, such as cogeneration of industrial process 
steam and electricity, should also be encouraged. I • . , -o f % 

The Plan should not be premised on techndlomcal miracles. Hut 
nonconventional technologies are not mere curiosities Steady techno- 
logical progress is likely, breakthroughs are possible, and the esti- 
mated potential of nonconventional energy sources can be ex'pected to 
improve. Many nonconventional technologies are already being used, 
and with encouragement their use will stow. Because nonconven- 
tional onerjrv sources^have great promise, the Government should take 
reasonable steps^ foster and develop them. 



THE BROAD PERSPECTTVE 



' The U.S. has three overriding energy objectives. As an immediate 
obiective. which will become even more importnnt in the future, the 
U;S. must reduce its dependence on foreign oil to limit ite vulner- 
ability to supply interruptions. In the medium term, the U-b. must 
weather the stringency in world oil supply that will be caused by limi- 
tations on prodncjlive capacities. In thp long term, the U.S. must have 
renewable and essentially inexhaustible sourcef^of energy for sustained 
economic growth, The strategy of the Plan -contains three major com- 
ponents to achieve these objectives. . . ' 



1. 



' t^^T'^^^S out an effective conservation program all 
■ ^Wnlo ^^^"F HS«r through reform of utility rate structures, and by 
• 4 PV'^^s reflect trueVplacimient «fsts, the nation should. 

-That rlin rl"''^ °^ d^and to fes than 2 percent, 

mpdinm llr T°"i^ herp^achieve^oth the knmediate and the 
medium-terny goals^^It would -induce vulnerabiliTy and prepare the 

^, will ajpproach capacity tfiniiations. 

■ ccm^^fn ,1"^! "tilitjes using oil-and natu^ral gas should 

► • for oiUn^ r °^he. abundant fueTs. Substitution of other fuels , 
"fhl« inr K ^i'''^^^^ reduce impo^^nd makt gas more widelyuvail- 
. able for household use. An effectiWcbnversion program would thus 
S 'h^* tl/m6dium4erm golTs 

^ Ihird, the. nation should pul»gue a vigorous research and develop- 
IZJ'^'^a"'- P'-ovide.'renewable and other resources to meet 
. snnn^rf f "le next fceytuiy. The Fdderal Government should 
^ """'1*^.1°^ ^"^'■^ alternatives in their early stages, and 

- fo? tXnl!f^°'^.K^'■°"^^. *r d-^Yf l«Pment anVdemonstrati^'stage 
■ fllyS^fpS^^^^^ are technically, economically, and environmenl 

11-^^" ^^^^ ^° achieve the overridmg obj'e<jfcivesbv other means 
^ should •J.°.n''*n 7>"?Wity,*the Stfateg^SSsS RS??e 
SnHn ^l^^—tJ"';^'^ °^ -"^^ ^P^d be^iv^rsified, and 

SSL^7wS-?\^^ P"* place. To help weather the ap- 
fh3d h? i^nitations on world oil production, incentives 

Outer rXnpnl^i^ encourage new production ift Alh^ka, on the 
P^/olf 1 Shelf, and from advanced recoj^y techniques. 

d^vplnnmonf * ^"'^ ^° '^"^l Should be facilitated by 

development of more environmentally acceptable methods for usin| - 

fra^rJeVorfinr'fc"^ the National Energy piaivprovide a realistic 
^n^-^^^-A for these actions. By pursuing conservation, , bringing 
onSXir^" ^'"^^^ replacement cosfs, and expanding th¥usf 
SreDaii fnr til nn^"^ ^"'^ '"^^orts to an acceptable. liveAnd 
prepare for the commg stringency) m, oil supplies. Backed^y a laree 

^ '"ore diversified set o£fo?eigS^oil S 
1> ' '^""V^'J^en^^y plans,, the United States can reduce iS vulne?- 
T dl\^!FFy to an acceptable level. Measures can 

be designetj to assure that American ^vorkers, the poor and the 

^ proXeTaStnV °' rising pVices. Econo&wtUn 

aScF pnT?rnnm?nf 1 • ^ pressures kept within bou^nds. Regional 

maximum imbalances can be recognized and corrected with 

^.^^ * nonconventional sources of energy can be 

promoted to meet Idfig-term needs. ' eigy can oe 

niS^pYfi!^ ^^^T at .a tarmn^irit. It can choose, through 
C^oifr^ w^'l^yT'^ P"^^"^ ' ^ ^"^the-current stat; of drift 
iid lio SsT-S^"^.",!''^"" hard decisiA, no immediate sacrifices, 
ajia no adjustm^Tta^he "new energy realities. That course mav for 

aHsTXr' blSn'^^ -ch passing day,"hT /a'tion 

^ e?J,nom? „n^l f ■ ' r ^^^""^ Problems. Consequently, its • 

W foreign policy position weakens, its options -dwindle, 

and the idtimate transition to stringency in oi supplies and hiXr 
oil pnces Ijecomes more difficult. ^ 
■ /V ■ 



'An aUehiative to continued dVift is the-. comprehensive National 
Energy rlan. / 





Summary of xHElS'ATioNA^ENEStql^i^AN^ 

^ft4lie transportation sectoV, the Plan proposes the following m^or 
initiatives to reduce demand: . i ff:J«„^^ 

a graduated exciise tax on new automobiles with fuel ethciency 
^ below the fleet average levels required under current legislation; 
the taxes woulibe returned -through rebates on autofnobiles 
that .meet or d? better thaif the required fleet averages and 
through rebates on all electriaautomobiles; . ; ' 

a standby gasoline tax, to take effect if totap rfational ^olme 
consumption exceeds statcfd Annual targets; the tax would beg;in 
at 5 cents tflfegaHon, and could rise to 50 cents peY gfllon in 10 
Veafs if tat^Mre repeatedly exceeded by large or incre^smg ^ 
amounts; the'tex Arould decrease if a target were met ; tax^ col- ^ 
lected would-tHSreturned to- the p^blid through the income tax . 
system and transfer pbyrit^nt programs ; States would be compen- 
sated f(jf lost gas^ine tax revenues thrpugH spurce^such as the 
„Highi(ay Trust Fund; ' f . ^ j u * 

• ftielVfficiency standards and a graduated excise tax and-reDate 
system fSRight-duty trucks; ••T, u 

removal of the Federal excise W-x on lit ercity buses ; 
increase in excise tax for general aviition fuel, and elimmaVon 
of the existing Federal^excise tax prefebence for motorboat fuel ; 

improvement in the fuel efficiency of the Federal automobile 
fleet, and . initiation tff a vanpooling, program for Federal 
. employees. ^ ^ - - , '.V; ™ 

To reducfe wast^ energy in existing buildings, the Plan proposes 
a maW program confining the follQwing elements: ' * 
a tax credit <jf^5 percent of the first $800 and 15 percent of 
the' next $1,400 spent on approved residential conservation 

measures: ^ , ^ 'j j.* i 

a requirement that regulated utilities offer their resident^l 
customers a "turnkey" ifisulation service, with payment to be 
made through monthly bills; other fuel supplier would be en- . 

* couraged to offer a similar service ; . - 

facilitating residential conservation loans through opening of , 
a secondary market for such loans ; 
: increased funding for the current weatherization program wv 
low-income households ; . ' ^ , 

a rural home conservation loan program; .... 

a 10 percent tax credit (in addition to the existing ipvestnt^t 
tax credit) fcrr business investments in approved conservation 

measures; ^ . ^ t^,. , u i 

a Federal grant program to a»3i^t public and non-proht schools^ 
and hospitals to insulate their buildings ; . ^ . 

inclusion of conservation measures for State and local govern- 
ment buildings in the Ixtoal Public Wopks Program. 
The development of mandatory energy efficiency standards for n&w 
buildingg will be accelerated. In addition, the Federal Government 



- ' 'hM^^^^'^ """"^ Pfogybflrto i;jj;&reasc the efficiency of its <^n 

• proposes the cstablishment.of mandatortv minintum ena^irv 

nZflft*"?"?' for major appliances, such as fVnacos, air 'off 
"^ers, water heaters, ahd^refrigerators. _\ ' ^""1 

V^ne Plan proi)oses tog^emovo major institutioiiZlfrbarriers to co- 
* the^sintfultan^us production of process steam a^d elS- 

leVSitS foJr "^''^ ''"^"^^ - a^di^lTnal To 

percent tdx credit for investment m cogeneratioi* equipment Encour- 

To promote further, industrial cofisorvati^n and improvements in 
mdusfcnal fu^l eflfciency, an j^ddUiorial JO percent tax cSfSSr^^ 
' .would bruvailable for certain type?S SSt 

fflemen?sf r. ' P«>gram-fpr utility reform, with the follow- 

ulSi?J ±iZ\lPnT°flT'' ^^'"^^ o^her electric 

. ucuity rates that do not reflect cost incidence : declinine block ratp.? 
• for natural gas would also*e phased out ; ' oiock rates 

• .a requirement that electric Utilities either offer, da'ily off-peak ' 

' ■ ' ^rvSft"£i'^tir*''"T 

n^rnl!^?°"°l!?'''4'" 'petering in most new structures jL , 
an|a^:;;a— ^^^^ ^^^^ji^oL 
. ^gderal authority to require additional reform^^of gaQlKi^ ; 

^Federal Power Commission (FPC) authority to require mtdr ' 

"ti^^iti^Vve^lf Se'vat. 

7^hird partTrrlnsmE^^nr"''"*"^^^ 
Oil and JVatural Gas • - . " ■ j 

ODmrtTn?i&'^-''!??'^ P"'^^^ ^^'^ prices that enoourapp, devel- 

The pmpos^TTor oil pricing contains the following major elements • 
price controls would be extenijed • ' ^Jements . 
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well, or f^oIf^as;^ell more tta.n 1,000 feet deeper than a^iy existyplg 
well Within a'2^ mile radius; tl^ incentive 'pri(*e would be ap- 
plicaljpa to oiLfrom Federal offshore ^ses issued after Apr^.20, 

thfc current $5.25 and $11.28 price ceilings fpr" previously dis- 
i coveVed oil would be. allowed to rise at the rate of domestic price 
• increases; - 1. " 'X ' ' 

stripper wells arp'oinci'emental ten;iary recovery from old 
^fields would recei ve the world price; . -^f 

all domestic oil would become subject in three stajkes to a etude 
oil equalization tax equal t^^the difference between^ us controlled 
domestic price and the world oil price; the tax would increase 
with the world price, except that autljprity would exist to discon- 
tinue 'an increase iJ the wfrld price r<^ significantly ^faster than 
th^general level of dofnestic prices; >. 

net revenuesJc^m the tax would -bej entirely returned to the 
' "ecoi^lomy : resideritjal consu^ners of fuel oil wou0 receive a dpllar- 
for-^irffkr rebate, ahdf^the remaining funds would hh returned to 
individuals through the inconve tax system and ti^ansfer j)ajment 
programs; ' . / i ^ ' . 

once the wellhead tax is f^Hy iji .effect, the entitlements .pijo- 
gram woul^ be terminated, along wilh (^rtain relatfed activities, 
but would be retained «n a standby basis. ^ ^ 
The proposal for natural gas pricing contains the following illajpr 
provisrons: • \. v. ' 

kll |>e\^ gas sold anj^whei:^ in^the country from new reservoirs 
wolild'be subject to a price limitation at the Btu equivalent of the 
- average refiner acquisition cost (before tax) of all doiAestic crude 
oil I \ 

that price limitation would be approximately $1.75 ^r thou- 
sand cubic feet (Mcf)\atthe beginning of 1978; the interstate- 
infrastate distinction would disappear for new gas; ... ^ 

new gas would be defi^ied by the same standards usifed to defirfe 
new oil; * ' * • . . 

currently flowing natural gas would be guaranteed price cer- 
tainty at current levels, with adjustments to refleo^ domestic price 
increases: ^ * ' > '<i 

anthorjjty would exist to establish higher^ incentive pricing 
levels for specific categories of high-cost gas, for e^xajnple, from 
deep (Jrillmg, geopressurized zones and tight fonpations; 

gas made ava^able at the expiration of existing interstate Con- 
tracts or by ptcKiuction from existing reservoirs in excess of con- 
tracted volumes would qualify for a price no higher than "the 
curreHt^l.42 per Mcf ceiling; gas made available under the same 
circnmstMces from existing intrastate production ^ould qualify 
fjp the same price as new gas; ^ - " . 

•the cost of ihe more expensive new g^ would be allocated ini- 
tially ^to industrial rather than residential or commercial uSers; 

Fedetal jurisdiction would be extended to certain synthetic 
natural gas facilities; _ \' 

t^jces Vould be^levied on industrial and- utility users of oil and 
,^Ht(tural gas to enco^r^^ conservation and conversion to coal or 
other energy sources,^ ' < * 

- ,^ • ■ ■ ^ • . ■.•■(■ 
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The Plan contains the' following additional proposals for oil and 
natural gas: ^ ^ ^ 

to encourage fu^ development jof tJie oil resources of Alaska, 
Alaskan oil from existing wells would be subject to the $11.28 
upper tier wellhead price and would be treated as uncontrolled 
oU for purposes of the entitlements program ; new Alaskan oil 
finds would be subject to the new oil wellhead price ; 

production from Elk Hills Naval Petroleum Reserve would be 
limited to a ready reserve level at least until the west-to-cast 
transportation systems for moving the surplus Alaskan. oil are 
m place or until California refineries have completed a major 
retrofit program to enable more Alaskan %il to be used in 
California; 

the Outer Continental Shelf Lands Act would be amended to 
require a more flexible Igasing program using bidding systems 
that enhance competitiofi, to assure a fair return to the -public 
and to assure full development of the OCS resources; > r 

shale oil will be entitled to the world oil price ; 

the guidelines established by the Energy Resources Council in 
the previous administration would be replaced by a more flexi- 
/T^r?^ r PT^i®^*^ importation of liquified natural gas 
/ f!u^ should be analyzed on a case-by-case basis with respect 
to the reliability of the selling country, the degree of American 
dependence the project would create, the safety conditions as- 
sociated with any specific installation and all costs involved; 
. imported LNG would not be concentrated in anv one region;' 
new LNG tanker docks would be .prohibited in densely popu- 
lated areas j ^ ^ 

Federal programs for development of^^s from geQpressurized 
zones and Devonian shale would be expanded ; 

the Administration- hopes to eliminate gasoline price controls 
and allocation regulations^ext fall; to maintain competition 
among marketers, it supPofte legislation similar to the pend- 
ing "dealer day in court" bill; \ > 
*T,^/^^- <^he extension of oil and natural price controls, 
the Administration would urge that independent producers re- 
ceive the same tax treatment of intangible drilling costs as their 
corporate competitiors; 

a Presidential Commission will study and make recommenda- 
tions concerning the national energy transportation system. 
To provide relative invulnerability from another interruption of 
foreij^ oil supplv, the Stratecric Petroleum Reserve will be expanded 
to 1 billion barrels; efforts will be made to diversify sources of oil im- 
ports; contingency plans will be transmitted to the Congress; and 
development of additional cijntingency plans will be accelerated. 
Coal 

Conversion by industry and utilities to coal and other fuels would 
bo encouraged by taxes on the use of oil and natural gas. 

Th® Plan also contains a strong re^nilatory program that would pro- 
hibit all new utility and industrial boilers from burning oil or nat- 
ural gas, except under extraordinary conditions. Authority would also 
exist to prohibit the burning of oil or gas in new facilities 
other than boilers. Existing facilities with coal-burning capability 
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would generally be prqhibited from burning oil and gas. Permits' 
would be requiredf for any conversion to oil rather than to coal. 

By 1990, virtually no utilities would be pennitted to bum natural 
gas, , V ' . . . ^ 

While promoting greater use of coal, the Administration^ will seek 
to achieve continued improvemenfin environnriental quality. A strong, 
but consistent and certain, environmental policy can provide the con- 
fidence industry needs to make investments in energy facilities. The 
Administration's policy would: 

require installation of the best available control technology in 
all new coal-fired plants, including* those that burn low sulfur 
coal; > ' 

protect are^ wheffe the air is still clean from significant 
deterioration: 

encourage States to classify lands to protect against significant 
deterioration within 3 years after enactment of ^Clean Air Act 
amendments; 

require Governors to announce intent to change the classifica- 
tion of allowable air quality for a given area within 120 days 
after an application is made to construct a new source in that 
area; . 

require States to approve or disapprove the application within, 
1 year thereafter. - . * 

Further study is needed of the Environmental Protection Agencjqs 
policies allowing offsetting pollution trade-offs foi: new installations. 
A committee will study tjie health effects of increased coal production 
and use, and the envi^^onmental constraints on coal mining and on the 
construction of new coal-burning facilities. A study will also be made 
"of the long-term effects of carbon dioxide from coal and other hydro- 
carbons on the atmosphere. . tf^ 

The Administration supports uniform national strip mtmiig 
legislation. ^ . ^ 

An expansion is proposed for the Grovemment's coal research and 
development program. The highest immediate .priority is development 
of more effective and economic methods to meet air pollution control 
standards. The program will include research <on : . 
♦ ai 5 pollution corttrol 9ystem^; - . 
- < / fluiaizedTbiea combustion systems 5^ \ , ■ 

coal cleamjig systems; • .v , ," , i > a / 

solvent refined coal processes;. • - ^'^ ^ * 

' low Btu gasiflcati^ pjjodefises;^'/ ^ ' '/ ' * - ' ! "^i' 
advanced high Btu g8^i,fi(?jttjph piro<^ ^ : ' V 

sjmthetic liquids teclihT)l<J^f ' . * » '/^V. 

coal-mining technology. . c . ^y*' 

Nuclear Power . ! 

It is the President's policy to defer any -TT.S. cqmmittnent^l 
vanced nuclear technologies that are based on the use of pl^tt^rfifctrL;:^ 
while the United Stntes seeks a better approach to the next genetatlo^t 
of nuclear power than is provided by plutonium recycle and the 
Nplutonium breeder. The U.S. will defer indefinitely commercial' re- 
processing and recycling of plutonium. The President has proposed to 
reduce the funding for the existing breeder program, and to redirect it. 
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toward evaluation of alternative breeders, advanced converter reactors, 
and other fuel cycles, witl^ emphasis on nonproliferation and safety 
concerns. He has also called for cancellation of construction of the 
Clinch R iver Breeder. Reactor Demonstration Project and ^11 com- 
ponent Construction, licensing, and commercialization efforts, 

To encourage other nations to pause in their development of plu- 
tonium-basei technology, the United States should seek to restore 
confidence in its willingness and ability to supply enrichment services. 
The United States will reopen the order books for U.S. uranium 
enrichment services, and will expand its enrichment capacity by build- 
ing an energy-efficient centrifuge plant. The President is also propos- 
ing legislation to guarantee the delivery of enrichment services to any 
country that shares U.S. nonprolifer^tion objectives and accepts ' 
conditions consistent with those objectives'^" 

To resolve uncertainties about the extent of domestic uranium re- 
sources, ERDA will reorient its National Uranium Resources Evalua- 
tion Program to improve uranium resources assessment. The program 
will also include an assessment of thorium resources. 

The United States has the option of relying on light-water reactors"^ 
to provide nuclear power *to meet a share of its energy deficit. To 
enhance the safe U5e of light-water reactors : , 

the Nuclear Regulatory Commission (NRC) has already in- 
creased tlie required number of guards at nuclear plants and the 
requirements for the training that,^ards receive ; 

the President is requesting that the NRC expand its audit and 
inspection staff to increase the number of unannounced inspec- 
tions and to assign one permanent Federal inspector to each 
nuclear power plant ; 

the President is requesting that the Commission make manda- 
tory the current voluntary reporting of minor mishaps and 
component failures at operating reactors ; 

the President is requesting (»hat the NRC develop firm siting 
criteria with clear guidelines to prevent siting of nuclear plants 
in densely populate(J locations; in valuable natural areas, or 
in potentially hazardous regions. 
_ The President has directed that a study be made of the entire nuclear 
licensmg process. He has proposed that reasonable nnd objective cri- 
teria be established for licensing and that plants which are based on a 
^wndard design not require extensive individual licensing. 

To ensure that adequate waste storage facilities are available by 
1985, ERDA's.waste management program has been expanded to in- 
clude development of techniques for lon^tcrm stora^ro of spent fuel. 
Also, a task force will review ERDA's wa^g* management program. 
Moreover, improved methods of storing sn^nMiiel wjll enable most 
utilities at least to doijWe their current storage capacity without con- 
structing new facijitfes. < / 

Hydroelectric Pmper 

The Departitient of Defense (Corps of Engineers), together wftJi 
other responsible agencies, will report on the p'otential for installation 
of additional hydroelectric generating capacity at existing dams 
throughout the^ountry. 
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N onSonventional HeBouTceB 



' America's hope for long-term economic growth beyond ^.the year 
200(>frests in large meas#re on renewable and essentially inexhaustible 
soiMies of energy. The Federal Government should aggressively pro- 
mote the development of technologies to usje these resoi^rces. 



Solar hot water and space heating technology, is now being used 
and is ready for widespread commercialization. To stinnilate the de- 
velopment of a large solar market, a tax credit is proposed. The credit 
would start at 40 percent of the first $1,000 and 25- percent o^the next 
, $6,400 paid for qualifying solar equipment. The credit would decline 
in stages to 25 percent of the first $1,000 an^ 15 percent of the next 
$6,400. The credit would be supported by a joint Federal-State pro- 
gram of standards development, certification, training, information, 
gathering, and public e4i^dltion. Solar equipment used by business 
and industry would be eligible for an additional 10 percent investment 
tax credit for energy conservation measures. 

Geothermal Energy 

Geothermal energy is'a significant potential energy source. The tax 
deduction for intangible drilling costs now available- for oil and gas 
drilling'woiildbeextended to geothermal drilling. ' ' * 

Researdk^ Development and Demonstration 

An effective- Federal research, development and demonstration pro- 
gram Is indispensable for the production of new energy sources. The 
Federal Government should support many research options in their 
early stages, but continue support, into the later stages only for those 
that me^J^technical, economic, national security, health, safety, and 
erivirorfmentarcriteria. Research and development should be acconi- 
panien by prepar^ion for commercialization s» that successful ^oj- 
ecfs cAn rapid ly TSeput to practical use. 

Additional research, development arid demonstration initiatives are 
proposed, with emphasis on small, dispersed and environmentally 
sound energy systems. 

An Office of Small-Scale Technologies would be established to fund 
small, injiovative enOrgy refiJarch and development projects. The office 
W(S^ild enable individual inventors and small businesses to contribute 
to^Jie natiohal energy research and flevelopmint effort. 



/ nformhtion ' ' ^ , ; , • 

A three-part energy information pj'Ogram is proposed. A Petroleum 
Prodnctiofi and R/serve Information System would provide the^Ffed- 
eral Government with detailed, audited data on petroleum reserve 
estimates and production levels. A Petroleum Company Financial 
Data System would ll'quire all large companies and a sample of small 
firms engaged in crude oil or natural gas production to submit detailed 
financiafinformation to the Federal Government. Data required from 
integrated companies would permit evaluation of the performance of 
their various segments by providing vertical accountability. An ijmer- 
gency Management Information System would -provide the Federal 
and State gi)vernments with information needed to respond to energy 
i^fnergencies. 



Solar Energy 
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^Competition 



Eflfective conipetitioir in thte energy industries is a matter of vital, 
conce^ The Under Secretary for policy and evaluation in the pro- 
posed Department of Energy would be responsible for making cer- 
tain that policies and programs of the Department promote* competi- 
tion. Although at this time it dobs i\ot appear necessary to proceed 
N with new legislation for either horizontal or vertical divestiture of the 
major oil companies, their performance will*be monitored/ The pro- 
posed information program would greatly assist that effort. > 

P!*^'*^ ^^"^aly^in the availability of the tax deduction' for in* 
^tangible driHRig costs within the oil indusfry would be removed as 
part of the prc^am for extending oil and natural gas price controls, 
E mergency Assistance for Low-Income Persons 

Existing enrergency assistance programs are deficient in assisting 
low-income persons to meet sharp, temporary increases in^energy costs 
due to shortages or severe winters. A redesigned program will be com- 
pleted promptly and submitted to the Congress, 
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U.S. NATIONAL ENERGY POWCY: 
. ■ THE FEDERAL ROLE * 7 V 

- (By Frances A. Gulick^) 

» INTRODITCnON * v 

It has become customary to note tlie fact that there is no cpm- 
prehensive, coordinated statement of U.S. energy policy and no 
comprehensive coordinated Federal energap=program. More than 6ixty 
Federal agencies with multiple counterparts at regional, State and 
local levels wield a wide range of authorities under an even wider 
range of laws and regulations. Collectively, their operations make up 
the^egal environment withiri which the Nation's total energy sufg)lies 
are being produced and consumed, although their collectivesk^s and 
reflations Ijave not been formally codifiedin any statement of energy 

^policy. /'^ ^. " 

\} The lack of a comprehensive policy statement or a coordifiated 
Federal program dbes not mean, however, that the United States has . 
not, had a Federal energy policy in the pasff. On the <;ontrary, there 
was a national energy policy based on a broad consensus. It was^f ai^ly 
spe'cific, fairly clear cut, and it operated over "the past half century, 
under widely accepted assumptions and under broad bipartisan Fed- 
eral and State legislation, endorsement and support. 

That policy has been to rely to the maximum degree on private 
enterprise to make the major investment, development, and pricing 
decisions affecting energy supply, to thus deliberately dfelegate to the 
private sector authority and responsibility for determining the evolv- 
ing shape and direction and content of national energy policy as 
whole. * . 

^O^TATEMENTS OF U.S, ENEBGT POLICT 

. SKTof the More .«icul.te .UteM^ts of this policy w.. p^ented' 
by J. CQrdell Moore, then Assistant Secretary of the JD'.S. Department 
of tfie Interior, to the Energy Committee^of the Organizatito for 
'Economic Cooper'atit>h and Development (OBCD) 'iil January 1967:. 

The very core ofTl^fl^nergy policy is that industry is responsible for pro-/ 
duct ion. dlstrlbutlolCmarfl^tlnj?. and pricing, except In markets where fair prices' 
cannot be guaranteed by competition, such as, for example, giis a;id electricity 
In interstate commerce. The Federal Government attempts to establish a climate 
favorable for. the growth of the energy Industries. It tries to stimulate Ipltatlvet 
to help advance technology, and to encourage and maintain competition. It monl- 

•Appearing In Project Interdependence: U.S. and World Enfir^sy OiitlooK ThrodKh 1990( 
A Report prepared by the Congressional Research Service printed for the nse of the Com- 
mittees on Interstate and Foreljm Commerce; U.S. House of Representatives, and Energy 
and" Natural Resonrces, Commerce. Science and Transportation, U.S. Senate. November 
1977. pp. 99-107. 

^Francis A. Oullck Is an analyst In Environmental Policy af the Congressional Research 
Service. 
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tors the overall energy sihintion to be sure that the natibnal security and the 
broad interests of the public are protected, it applies censtraints to the ojx^ra- 
tions of the private sector where the public interest so requires, and it makes 
liberal use of the instrument of\ persuasion at times ^influence the course fol- 
' lowed by the private seefor. But the Federal Governmfei>^^oe8 not control pro- 
duction, it does not direct the efforts of industry, and it does nb<involve itself in 
company affairs. Even in the regulatory field its posture is mainlySrenctive rather 
than positive. Information on costs, reserve^ processes, and plans is generally 
closely guarded by the companies and they are not required to d>>ulge it ♦ ♦ *. 
I stress our lack of authoritative knowledge concerning these matters because 
it is a basic part of our pOUcy, and contrasts, I ^m sure, with the situation in na- 
tiond in whi^rh the energy industries are nationalized. 

* * * * * * , * . 

In stressing ♦ ♦ ♦ the (lack of direct U.S. Government control over many 
aspects of our energy situation, I am outlining the essence of Amerfcan energy 
policy and strategy. We try to flfchieve our objectives in the energy field by 
stimulating initiative in the private sector rather than by directing it or doing 
the work ourselves. We limit regulatory measures to areas where our objecives 
cannot be achieved by competition. And we attempt tp avoid protective and 
other measures that add to cost, seeking instead to solve long-range problems of 
security of supply, cost, afld dther objectives tl^ough technologic advance.' 

This interpretation of'the Federal energy role as subordinate te 
the decisions of the private sector was.rearticulp^ted in similar terms 
in the Keport of the PFesident to Congress on "The Organization of 
Federal Energy Functions,^' issued in January 1977 on the eve of t^ii 
inauguration of a new Administration : 

While there has been a significant increase of Federal activity in and infiuence 
oa the national energy systen*, the^irivate sector continues to play the dominant ^ 
role in the functioning of the complex seri^.s' of economic activities which con- 
?ititute the total national energy system. However, as- in other sectors of - the 
market, there are imperfections in the ene'rgy markets, both national and inter- 
national ; there are social costs related to the production, transportation, and use 
of various fuels that are not refiected in the market prices of those" fuels: and 
there are national security interests to he safeguarded. Tlierefore, the Federal 
Government is required to carry out a sigiiificifnt number of functions ai\d roles 
in concert with or in supplementation of the activities of private firms and con- 
sumers which participate in the energy system, r 

Intensive R. & D. programs have been launched In pursuit of various national 
goals, such as the defense effort, space expfloration, and overcoming ^isease. The 
goal of energy R. & D. and technology development i.s improved energj' con- 
servation and new and improved supply sources. Unlike the defense and space 
programs, however, fhe consumer of the energy technology produced by govern- 
menjtttl assistance is the private sector. In short, the Federal , energy R. & D. ' 
PropT^"^ is aimed at enhancing energy technology utilize<l hy the private sector. 

/The role of the Federal Government in eijergy' RD&D «is .supplementary: 
to do what*cannot be or ia1ioll*eing done by the private sector. Government 
can establish anljlpproFHate policy climate for private sector action, share .risks 
with the private; sector, and conduct complementary RD&D programs. The' i 
assumption is that the private sector is pr^ared to' take risks, has the inherent, ' 
fiexibility to act, controls the major share of new investment fund.s. and possesses 
thr necessary managerial capabilities for carrying out most of the RD&D and 
virtually all of technology introduction. Generally, market forces will determine 
the economically optimum mix of alternative energy technologies. In some 
situations, the Government's regulatory role greatly aflTects the introduction 
of technologies. For example, changed Government price regulations on oil and 
gas could make conservation technologies and more expensive enhanced-recovery 

'**Part I ; Observations on United States Ener^jy PolIcy.T a paper dated Nov. 1. lD6fl. pre- 
pared as back^^roand for the Confrontation on U.S. EneroSr Pollcv for the 11th FPRsion i)f 
the Ener*iT Committee of the OECD in Parts, Jan. 26-^7. 1967; and "Part II: 5?o&e 
Dlstlnifulshln^ Features of United States Enerjfv Policy," bis openlni? remarks at the session 
on Jan. 2B. I9B7.' Texts reprinted In Senate Inferior Commlttee/Prlnt. No. 93-43 (92-76) 
Energy Policy Papers, 1974» pp. 321-353. ^ 
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techniques for oil and gas more attractive. Similarly, clianging ^regulation or 
nuclear plants and otlier major installations, witliln acceptable/safety >«€andar(is, 

could speed construction and lower tlie cost of the technologies.' 

•» ■ 

BASIC ENERGY POLICY ASSUMPTIONS 

Central among the basic assumptions on which this national energy 
policy has been based have been the following which relate to domestic 
energy supplies and to domestic energy prices and pricing policy: 
^ There are and will be sufficient domestic energy supplies, avaijabte 
in acceptable quantity and form, to meet the country's^preSent and 
foreseeable expanding economic needs. 

These energy- supplies can, and should, be made available at the 
lowest possible cost&rand prices, consistent with reliability of supply. 
Consumer choice among various kinds of fuels can b6 counted on to 
produce competition amonfj: supplies which in turn will provide in- 
centive to keep energy prices low. 

RELATIVE ROLE OF THE PRIVATE AND PUBLIC SECTOR ' 

The relative roles of the private and public sector in framing and 
regulating resultant national energy policy flow from these two as- 
sumptions. Simply stated ihey are: • 

Private enterprise can, and should, be relied on to the maximum 
degree to explore, produ9e, distributee, market, and price an evolving 
blend of fuels. 

Federal intervention in this process should, and can, be strictly 
limited to measures which would maintain a business and regulatory 
environment conducive to abundant and low cost energy and to pro- 
vide a leading role In financing research irt new energy technologies. 
It should be essentially residual, operating in the interest of and sup- 
porting the efforts of private enterprise. 

It is certainlv tT^no thof fh^*? limif^rl F^derfil role has taken highly 
visible for^. In addition to such rej^dily identifiable functions as nv^- 
lation of natural gas and utility rates, the Federal Government has 
pioneered in development of hydroelectric power and in de^velopment 
and demonstration of nuclear enefgy ^nd in production of enriched^ 
uranium xor nuclear fuel. Statistically, however, production in Fed- 
erahfacilities amounts to onlya small fraction of total civilian 6ldctri- 
cai suppiesv still lo^ tbj^n neroen^^ip' 197^. mainly in the form of 
elictric .pow^r frolir4iydrodectric stations. TVA, the Corps of Enq:i- 
neers, and the Bureau of Keclamation produce and market power ffom 
b6th thermal and hydro sburces. The Nuclear Regulatory -Goinmission 
controls the imports and exports of uranium, thorium, and other 
fissionable materials. "ERDA manufactures and markets enriched 
uranium and may have to provide long-term management for highly 
radioactive nuclear Wastes. All of the electricity from nuclear power 
plants in the United States that are fueled with enriched uranium, 
therefore, depend on the Federal Government fpr this necessary fuel 
supply. As landlord, the Federal Government wields significant power, 

*The Organization of Federal Energy Functions. Meesa^ from The President of the 
United States, trananvlttine hi« recdminendatiopa for the Reorjranlfatlon of Federal Energy 
and Naturai Reeoarces Activities, pursuant to sec. 162(b) of the EJiergy Conservatlpn and 
Production Act of 197flf Jali. 12, 1977. Issued as House Document No. 96-43, 95th Cong., 
1st SesB., pp. 10, 33. 



omrmg— anj^ leasing to the private sector— about 34 percent of the 
toral land a^ea, The mineral rights to an even larger area, including 
the Outer Continental Shelf, are also under ^Federal control. 

Nevertheless, as measured by both the proportion of energy pro- 
duced and marketed and by the intent of the policy, the piederal role 
in and control over the development of energy policies and patterns 
of. use ha^been deliberately subordinated to the concept of least 
feasible interference with market decision and maxin^m reliance on 
private initiative and enterprise. 

Liberal tax incentives such as extensive depletioa allowances for 
energy' extraction and provisions allowing generous expensing of 
.exploration costs had been regularly reenacted with only minor 
changes for nearly sixty years before the changes reflected in the Tax 
Rediiction Act of 4975, Public Law 94-12, signed March 29, 1975.^ 
Similarly, Congresses of jrarying political persuasions have regu- 
larly reaffirmed support of the Interstate Compact to Conserve Oil and 
Gas,5 an endorsement which since its first enactment in 1935 has 
served to reinforce the intent to rely on State laws promoting energy 
conservation and market 'stability by, among other measures, en- 
,couraging adjustment of supply to demand through prorating of pro- 
' duction among the private pro^cers of oil and natural gas. 

An examination <jf energy related Federal laws and directiX-es 
through 1973 confirms this relatively self-limiting Federal role in 
energy policy formulation. 

A compilation of Federal laws relating to fuel and energy resources, 
prepared for the House Comnpttee on Interior and Insular Affairs and 
issued in December 1972, reviewed and reprinted the enepgy-rejated 
sections of some 40 ^major laws, collating them by agency, and 
concluded: 



If nothing more, arranging these laws by administering agency serves to 
underscore both the large number of agencies and other offices having some 
responsibility in the energy field, and the lack of central control over energy 
poUcy.' ^ 

The result has^een that, with very few exceptions tho major sub- 
stantive national energy policy decisions — decisions which are now 
the object of tumultuous congressional reconsideration — were delib- 
erajtely made the responsibility of tjie private sector, 

Thes^ critical -responsibilities, ac^pted iand enorgetically exercised 
by the private sector, shap^ nartional 'patterns of energy production 
and use in such fundamental policy vectors as : The amount and direc- 
tion of energy investment; the eAent and location of exploration ; the 
volume and rate of production ; the direction and mode of distribu- 
tion; the relative mix among various fuels; decTsions on prices at 
wholesale and retail level; and the degree of national dependence on 
imported fuels. * 



* In addition tb a number of changes which reduce exemptions involving foreign income, 
this law repealedi the 22 percent depletion allowance In its entirety for all mnjnr oil and 
natural gas producers. Identified as those producing more than 2.000 barrels of oil per day, 
or 12 rolUlon cubic feet of natural gas periTny postponing its abolition for independent com- 
pnnips who do not have retail outlets antl produce less than .^hese amounts, on a graduated 
schedule until 1984.. Th depletion allowance was continued for other extractive fuels. 

"»Most recently. In S.J. Res. 126. to extend the compact through Dec. 31. 1978. which 
passed the Senate Mr *. 1970. See ' Interstate Oil Compact Extension." Hearing before 
the Senate Committee on Interior and Insular Affairs. 94th Cong., second sess.. on S.J. Res. 
120. Mar. 24. 1970. gummarir.es recent discussions on the ro)»\ of prlrlnc as n ronsen-atlon 
tool, in the contoxt of the original purposes of the compact s(>t out in artlrlp II. 

•U.S. House of Representatives. Comftiittee on Insular Affairs. 92d Conjr.. 2d sess.. "Com- 
pilation of Federal Laws Relating to Fuel and Energy Resources/' Committed Print 92-7, 
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In sum/it lias been IJ.S. policy to rely to the maximum' detree on 
private enterprise in the cbmpetitive market system to ^ape and 
make the principal components of U.S. national energy policy] 

It is in this context — an up-to-now deliberately self-liminrng and 
residual Federal role — that U.S. national energy poiicy n^ds to be 
understood and is now being reassesed. 

CHANGES IN THE BASIC ASSUMPTIONS 

^>°Foremost among the facts on which a major reassessment is now 
taking place is thaf^tlie first two assumptions have greatly changed, 
so much so as to strip national energy policy of much of its underlying 
rationale.' f ^ • A. 

L Dolnestic supplies.— As this whole report mukes abuwintly cles^r, 
domestic energy suTOlies areNUO longer able to meet all of our bur- 
geoning demands. Byl4i^ end of 1976, the country was importing oil 
and refined oil producta^qual to one-fifth of total energy demand and 
equal to some 42 percent of total petroleum demand. In January 
1977, imports soared to more than half of total petroleum demand; 
first quarter imports averaged- 9 million b/d. Four-fifths of those 
imports cam^ from OI?EC lands. With the exception of DOD and 

'other public sector procurement, virtually all petroleum imports are 
purchased and maaaged by the private sector. Production of domestic 
oil a^id natural gas has peaked, recoverable domestic reserves are 
dwindling and are likely to be exhausted around the end of the cgu- 
tury. Meanwhile substantial safety, environmental and technical prob- 
lems impede their rapid replacement by coal and nuclear enej'gy. 

2. Domestic Concurrently the domestic U.S. riiarket has 

lost whatever independent influence it may once have had over energy 
price and pricing policy through competition among suppliers for a 
growing domestic market to keep energy prices low. The already 

2uadrupled and still rifling prices of imported crude, set now by 
)PEC .producers, provide the main influence on not only the^com- 
posite refiner acquisition cost^ of cru^e but also on other dome^ic 
energy supplies, ^now enhanced in value as demand t'or'oil keeps^il 
prices high. 

REASSESSMENT OF THE RELATI\]fE PRIVATE AND PUBLIC ROLES 

./These two changes stimulated Congress into a. major reassessment 
01 this long standing policy. A series of enactments during the 93d and 
94th Congresses lajd the base for a new codification of nat^gnal policy 
on energy. (See below.) They served, if nbthing else, to Thake Con- 
gress and the public in general far more conscioui than before of 
how residual the Federal role in national energy policy has been. 

A careful review of the substance of these recent laws confirms the 
fact that^ while the reassessment process is well under way, the «han^ 
so far enacted repriesented only very limited modifications in tlie long 
standing major premises: the Federal role is still residual, the private 
role still dominant. 

To cite just oYie ke^'^ example, regulation of crude oil pricing: The 
iifiitial price controls affecting crude oil were not directed specifically 
at oil alone but were part of a general wage and price management 
effort, dating froqnrXugust 1971, to moderate inflationary pressures in 
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the economy as a whole. By mid-1973, crude oil was tlie last comm'odity 
stiM remainmg under pnce control and the OPEC embargo and quad- 
ruplmg of oil prices mterrupted a phase-but ah'cady underway. ' 

The elaborate interim allocation/enlitlement/two-tier price arrang-^- 
/ments, authorized under and resulting from the Emergency Petroleum 
Allocation Act of jl973, wei-e enacted as emergency and intentionally 
temporary measures to cope with a market now violently in flux. 

The consensus riiched m Public Law 94-16^, signed December 22, 
1975y a,nd extended,\as amended, by Public Law 93-385, signed August 
14, 1976, as the Energy Policy and Conservation Act, established a 
policy, not of continued price control but of price decontrol, carefully 
monitored and moderated, permitting a rise over a^Iittle more than 
three , years to a new world market rate. The gracKiated, instead of 
sharp, rise was intended to cushioYi the impact on an economy still 
coping with high levels of unemployment and inflation, but the" pur- 
pose and end result, wa^rice decontrol; ^ • 

. » IV'EW STATEMENT OF U.S. ENERGY POWCY 

uS^-'^u'^^^^^'S"^ of the new Administration, a major and dramatic 
shfft^in basicJJ.S. energy policy has bpen proposed. ^ 

In a series of presidential addresses, documents and proposed legis- 
. lation the* Administration has laid oiit the putlines of ^ comprehensive 
energy.plan intended to achieve a significant reduction of oil imports, 
by 1985, through a series of specific production, conservation and fuel 
switching goals. 

^^^^^^ within the detailed proposals or even the goals 
which can qualify as ^^new"— with the exception of two of the tei*. 
4)nncinles which are set forth to "provide a framework not only for 
present policies, but al^o for the development of future.policies " 
A J-^^J^-^ , principles represent general findings already em- 

/ bodied m legi^ ation currently in force, calling for a U.S. energy policy 
which is headthy to the econofjoy; protects the environment; empha- 
sizes conservation; is secure^Jfir and energy efficient; is predictable; 
uses resources m ple^ltiful^ply ^hI mbderates the use of fuels which 
are scarce; alid vigorously expands the use of nonconventional iind 
i;^newable fuels. * . • 

Two of the principles, however, Represent fuhdamentar changes ii^ 
compared with national enerrj^ policies and assumptions of the past— 
the assertion that (1) The Federal ^^vemment^hould take the leading 
f u . ^^,5*^^^^^ ^'ith the nation's eneVgy policy copiprehensively and 
that (2) energy prices should generally reflect ihe tme replacement 
^cost of ener^. These are diametrically opposed to the national energy 
policies on which 50 years of energy and economic growth in the United ' 
btates have been based. ^ 

The codification of earlier U.S. energy policy repr^ent^ in the tVo ^ 
•previously quoted statements, hy Interior Assistant Secretary Moore 
and by President Ford, is now directly challenged in the first principle 
of the Administration's proposed National Energy Plan : 

The energy problem can be effectively addressed only by a Government tJiat 
accepts responsibility lor dealing with it comprehens^ely and by a public hn 
understands its seriousness and is ready to make nelssarv saetiflces. The de- ' 
dining availability of oil and natural gas will affect ^rtually allergy priced 



tind corfsumption i)atterns in the United States,^ for the ^various, energy supplies 
are all part of an integrated energy mark^t/l'herefore, in this democratic ^ociety, 
a solution can be found only in comprehensive Government polciymaking in- 
formed by public comment and supfllrted by public understanding and action. «^ 

* . The second change which is at odds with past U.S. national energy 
policy premises— listed as th^seviinth principle— is that "energy prices 
should generally inflect the true iVplacement cost of energy." * Clearly 
this is very different from a policyVgr^nrisp that Federal policy should 
be to ensure that energVsupplies ^uld be made available at th^ low- 
est possible costs and-pm^es, consistent with reliability of supply. 

Under the Federal fenergy reorganization now underway, the Secre- 
tary of a new Department of Ener^, consolidating a V&iy ^vide range 
of energy policy ancgprogram authorities from half a dozen major 
energy agencies, will l&e the President's principal agent in attempting 
tb wield this gr^fly expanded Federal policymaking responsibility 
and role/ ^ 

ynderiregulatotj powers conveyed by legislation enacted and still in 
force, the Federal£rovemment is already authorized to : 
Set pricqs for oW^nd new oil, for" old and new interstate, natural^ 
.gas; and for uranium enriched materials. p 
■^v^&t production goals for fuels on, public land. 

Determine, under relatively" general guidelines, which fuels could 

be burned in which boiler^. 
* Allocate coal. 

Under emergency presidential powers, allocate oil, oil products and 
' / natural gas. ^ s , 

Negotiate the price for up to one billion barrel^ of oil for strategic 
St ocl^^ile storage. * ' ; 

Determine thexjuantity of gasoline which can be produced in domes- 
. tic refineries. 

itr-^SeJ^ standards Jfor a wide range of industrial arid consumer products, 
auto fuH efficiencies and thenT\al building requirements. ' . 

X Control the exports of coal, oil, uja^ini^, nuclear plants andequip- 
meiht, and electricity. ' ' ^ ^ 

Accelerate oir slow down the rate at which additioiftil nucl^^elec- 
tric power genera ting capacity will be authorized.^ , • . .» 

Create new energy supply industries through a combination of 
economic incentives, pricing po^yers, contracting authority and tech- 
nological capabilities. 

In the context of the new consolidation of energy ac^encies and ,th^ 
proposed new philosophy of a primary t'.ederal policymaking role, 
these powers tire formidable. Collectively they represent Federal au- 
thorities exercised in the nast only in times of war, national disaster 
and emergency — if not "me moral equivalent of war", the peacetime 
regulatory equivalent of wartime powers. 

CONCLUSION 

Whether the President or a Secretary of Energy could actually suc- 
cessfully carry out such powers in the absence oiF \var or similar Ra- 
tional ^ergency is still que.stionable, particularly if the programs 



' Executive Office of the President. Office of Enerj?y Policy and Planning. The National-^ 
frgy Plan, Wash! 
Ibid. pp. 29-30. 
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and policies' to be enforced turn out to run c)>unter to^e de facto 
nati^aal energy goals represented by private sector desires and intent. 
Congress has hot completed its own reassessment of national energy 
. policy and it is by no means certain that it is prepared to endor^ all 
of the proposed changes in the Federal energy^ policymaking rol^. 

Meanwhile the major decisions in all the important energ>-^olicy 
vectors which make up national energy policy continue to be made,, 
as they have in the pkst, by .private sector inyestmlent plans arid choice 
and will. ^ ^ 

ENERGY PIcfURE AT A GLANCE . ' ' ' . * *^ 

» Programs andltuthoriti^s. included in legislation already footed - ^ 

Strategic reserves.— Authopization to^create a system of national' 
. strategic petroleum reserves of up to 1 billion barrels, and develop- 
ment and civilian useof naval petroleum reserves./" 
Emergency authoiity.-^K wide ra^ge of standby energy emergency 
'-^ legislation, including continuing authority for allocation of scarce 
materials and petroleum, ag well as end-use rationing o£ gasoline: ^ 
Emrgy ©nczn^.— Permits carefully monitpred and moderated in- 
. cre^seSin donaTestic crude oi4 price»te world price levels over a period » 
of 39 hionths under new procedures ensuring close Congressional 
. management, oversight and control. Strippei'-well pi^oduction is ex- 
emp^rom the price ceilings, effective, September 1; 1976. Proposals 
. forutility rate reform are to be prepared by FEA. 

Conversixm from oil and gas to coaZ.— Extended authority for the 
FEA Admnistrator to force industrial conversion froha oil arid nat- ■ 
ural gas to coal. 

^Mierg%^^servation,—K $2 billion loan guarantee program to en- 
cofiiage inSidl^y -and business to practio^l'energy conservation; a 
$200 million grant program for a three-ytear^weatherization a«sistancftt - 
program admimsfered by FEA ; $82.5 milRon for a weatherization 
program administered by Community Services Administration- a 
two-year, $200 million loan-grant demonstration program to-finance 
conservation and renewable resources in existing homes; $l^million 
to aid "States in developing conservation plans;, mandatory building 
standards ace to biB drawn up; mandatory labeling for energy-using ' 
appliances; additional funding t-o promote mass transportation, re- 
cycling and resource recovery ; and mandatory- fuel economy standards 
for passenger automobiles. ► . ' ^ ^ ^ . m 

Energy, research, development^ and demons traiion. —Increased ' 
funding for solar and other renewable fuels, continued -work on nu- 
.clear power research, and a quite substantial vesegrch and development 
program to promote the commercialization of electric vehicles. 

Approved by the House of Representatives^ and hy the Senate Finance 
• Committee during the dl^th Congress 

Conservation tax. and inve^meM credits— ¥ov homeowners and 
businesses who install new or 'improv,ed insulation, better heating 
. systems, solar and geothermal energy equipment, heat pumps and 
windcrelated energy equipment. 

Production investment credits.— AM\\\o\\a\ credifs were prtivided to 
encourage investment in waste conversion equipment, organic fuel 
conversion, railroad equipment, deep mining coal equipment, coal 
liquefaction and gasification tcQlinology. , , - ^ , 
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T?u)r(mghly debated VutstUl controversial ^ , " \ 

"Gas guzzler" taxes. , * * 

Natural gas deregulation. - ^ „ 

Standby. gasolhife tax. ' , * , 

Tax on the business us© of oil and natural gas. , , V , ' 

Crude oil equalization tax (debated as a windfall profits/plowback , 
inyestmeot tax). 

Nev> Proposah , • . ^ 

The proposed utility .program requiring utilities to offer energy 

conservation installation jand financing services. 
Kebates of "gas guzzler" and gisohne taxes. 




r 



^0 



AN ECONOMIC APPRAISAL OF PRESIDENT CARTER'S 
ENERGY PROGRAM 

(By Walter J. Mead)* 

. . For the last 5 yeai^ there has been a uniform cry from concerned 
businessmen, eKvironmentalists, oil people, and political figures calling 
for a comprehensive national energy policy." National energy policy 
to date has consisted of a conflicting set of expedient measures, with do- 
mestic tax liohcies having the effect of subsidizing the flow of capital 
into petroleum production, while at the same time price controls have 
reduced profitability and tended to cancel out the first set of policies. 
;^,«7p« i^.f encouraged foreign oil production while import 

quotas^ prevented this subsidized production from entering the U.S 
9 market. In the early 1970's the federal government forced public utili- 
ties to abandon coal-fired generators in favor of oil and gas turbines"; 

■ w-*! ^'^^^^ .^'"^ government was mandating the opposite 

shift, at enormous social cost. e> , 

While a "comprehensive national energy policy" was obviously 
needed, very few people bothered to spell out in detail what set of poli- 
cies they considered to be beneficial. Professional economists who spec- 
ialize in energy research, as well as some spokesmen with a business 
orientation, had in nriind policies which relied on the market forces of 
supply demand, and price to allocate scarce energy resources among 
competing uses. But to political Washington, the cry for a national en 
ergy policy IS interpreted as a demand for more government decision- 
making and less re lance on the mi^j^et. Those who called for a "com- 
■ ^"Sf f l""^ national energy policy" and meant by it greater reliance on 
market forces must _have been shocked when they read principle niim- 
t President's energy message. This first principle' stated 
tnat we can have an efl^eelive and comprehensive energy policy only if 
the federal Government takes responsibility for it "(1 pi) the 
lu^Tt?-^ President's enercy niessage implements this' first prin- 
ciple. Price controls for both oiland gas are not only extended to cover 

n«^'«S intrastate gas, but are also offered as 

permanent institutions (£, 3). 

Professional economists who have specialized in energy economics al- 
most to » man have argued for greater reliance on market forces and 
less government interference in energy problems. Their strong prefer- 
> f?*": "market solutions is not because they are philosophical con- 
* servatives. Rather they are acutely aware of the poor record of gov- 
, emment interference in the energy market. That record is one of mas- 
■siye and repe ated resource misallocation. Adelman wrote about "this 
i'&T °^ organized waste" (^),. wljile Erickson and Spann de- 
scribed the energy crisis as a "policy induced" (5) crisis. 

A.Jo^re'fo'^hfAd^in^lSeStoJ'sln'i'. 'v^y/ArSfJ?^'"^'",® ""^ American 
^ r^nWer^tyotCAlulTuTB:^^^^^ economics at the 

(82) 
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A HALF-CENTURY OF FEDERAL EXEROYi-POLICY JN REVIEW , 

The record of governn\^nt intervention on behalf of various interest, 
groups in the energy industry i& well known to economists specializing 
in this afea. The past is prologue. Congress, in legislating energy pol- 
icy, must become aware of its own record. Let us briefly review the rec- 
ord o-f majifr federal government energy policy intervention. 

(1) The percentage depletion allowance tax provision affecting oil, 

SIS', and other minerals was introduced more than a half-century ago. 
ne major effect was to increase the flow of capital into oil and gas ex- 
ploration and production. This 4n turn increased the supply of petro- 
leum from domestic sources and caused petroleum product prices to be 
lower than thev would have been iii the absence of this tax subsidy. 
This historically low price policy for energy 4ed to both big cars and 
other evidence of wasteful consumption, and t'b premature depletion of 
thcunation's resources.»It contributed to the energy crisis of the IpTO's. 

(2) Taii provisions allowing the expensing of intangible drilling 
costs for productive wells contributed further to excessive capital flows 
into oil and gas exploration. The results were the same as those indi- 
cated in point 1 above. 

(3) A third tax item, the foreign tax credit, stimulated a flow of 
U.S. capital into foreign petroleum exploration and therefore rapid 
production, artificially low prices, and more rapid resource depletion 
throughout the world. It also led international oil companies to enter 
other lines of jnl^ness chartet:ed in low- income-tax countries as a means 
of iifjinc: excess foreign tax .credits. A , 

(4) During i^e 1930's, in the name of "conservation," the ground- 
work was laid for production controls ultimately4aking the form of 
market demand prorationing. .This is a monopolistic device enforced 
by government on behalf of the oil industry and was designed to 
reduce domestic production in order to cause oil prices to rise aboVe 
competitive levels. This policf therefore tended to cancel out some of 
the supply effects of the ta/ subsidies identified in points 1 and 2 
above. Market demand prorationing was authorized by two laws 
paiased by Congress* laws authorizing the Interstate Oil Compact 
and the "Connally Hot Qil Act" which provided the enforcement 
me^'lianism 

(5) As another monopolistic cjevice, in 1969 the Eisenhower Ad- 
ministration introduced mandatory oil import quotas having the 
effect of restricting petroleum supplies irom abroad and thereby ^ 
depleting domestic resources at a faster rate. Quotas were introduced 
at the insistence of independent crude oil producers, joined by coal 
producers, and over the opposition' of the^ major international oil^ 
companies (7). Import quotas caused domestic crude oil prices to be 
phoiit i^1.25 per baml above imported ("nirle price until about 1071. 
The private interest need for import quotas ro^Jowed from the efforts 

1 under market demand prorationing to maintanyartificially high oil 
prices in ^e United States, Market demand prorationing restrictions 
on ^omestic supply designed to increase prices could not work for 
long without parallel restrictions on imports. At the same time, 
import restrictions prevented the free flow of imported oil subsidized 
bv the fopeicrn. tax credit listed in point 3 above.* This subsidized oil 
therefore flowed to Western Europe and elsewhere, benefiting either 

' • , • . rv 
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foreign consumers jn the form of lower prices or fopoign governments 
in the formjof higher excise tax r^cfeipts at the expense of American 
taxpayers and consuniers. 

(6) Natural gas price controls originated in a 1938 act of Congress. 
A Supreme Court decision in 19^4 i^tated that Congress intended 
price controls to cov^r the wellhead price of natural gas flowing in 
interstate ^oinmerce. Thi? action, as administered hf the Federal 
Power Commission, continued the historically low price policj^for 
energy. Prices were Set be)ow market clearing levels leading both 
to wasteful consumption and to the severe, shortages in early 1977. 
. , (7) Price controls over crude oil and products were instituted in 
1971 by the Nixon Administration. To the extent that oil prices are 
set beloW market clearing levels, product shortages have Resulted. 
. Rut theW? is an open-ended oil supply. Declining domestic production 
from apeak of 10 million barrels per day in 1970, down to about 
8 million barrels per da^ ctirrently, paired with increased consump- 
tion, is heading to vMt increases 'in imports and consequent depend- 
ence anni balance of pvtyments problems. 

(8) With the introduction of multiple-tier pricing as part of price 
controls, a mechanism must be established to decide who is to be 
favored with low-priced crude and who must buy the high-priced 
imports. This led to an allocation program requiring that ^ome firms 
sell ^rude ^nd products to others. This is an income redistribution 
system that also distorts an efficient flow of resources. 

0) In addition, thp price contrpl system led to politically perceived 
"iilequities" bet weea different refiners and between different parts 
of the country. Therefore, another offsetting income redistribution 
system was . established called "entitlements" requiring money 
yin large amounts (about $} million per yeiir) be passe?(Hrom one 
/ group of refineries to another. "Even the President's document admits 
that the ^entitlements program is "an. administrative nightmare''' 
(5, p. 49). ^ , ' 

(10) Early in the present century a system of four naval petroleum 
reserves was established. The largest known reserve is Elk Hills in 
California. Durioff the Arab oil embargo, Congress debated, but was 
unable to authorize, a single barrel of oil production from Elk Hills 
to alleviate tJie harsh economic effects of that embargo. Now that 
there is an apparent crlut of oil developing on th^ West Coast with 
the introduction of North Slope crudfe into this market, Congress 
ha3 legislated production scheduled to expand to 350,000 barrels per 
thereby contributing Jo the West Coast oil gbit. 
jiV) In the 1020's Con^erress passed the Jones Act requiring that all 
marine shipments between two U.S. ports be on tankers (i) built in 
the United States^ (ii) owned by American companies, and (iii) 
manned by American crews. This act has created a domestic monopoly 
position for each of the? three interest groups covered. It now requires 
that consumers bear the added cost af Jones Act shipping for Aljiskan 
crude oil. The 94th Congress pa&ed the tanker bill that would exttrid 
Jones Act conditions to 30 percent o^he oil imported into the: Uni\^ 
States from abroad. This was done at a time when surplus tankei"S*-*« 
were tied up all ovef the world. Compliance with the tanker bill would 
have required massive tanker cdnstniction in the United States, there- 



by contributing t9 the tanker surphis. It would also^ have imposed a 
burden on American consumers estimated at about $2.billioh per year. 
Hut for a presidential veto, the tanker bill would be the law of the 
land. 

Perhaps the foregoing II items are sufficient to illustrate why 
energy economists have not been enthusiastic about additional govern- 
mental intervention in the enerf^^y market. This record does not lead 
one to bte confident that the public interest will be served by additional 
government intervention. This record should surprise no one. Con- 
gress and the Administration must r^.spond to dominant organised 
pressures. The President's first principle, suggesting tliat an effective 
and comprehensive energy policy requires that the government take 
responsibility for it,, implies that government intervention in the 
future will wisely serve the general welfare, incontrast to the historic 
record. , ' 

SOME COMMENDABLE FEATURES IN THE PRESIDENT'S ENERGY PROGRAM 

The President's energy message contains several admirable state- 
nients and recommendation?, from an economic efficiency point of 
view. 

(1) Allocation efficiency will be improved by the President's pro- 
posal to let the price paid by users of crude oil rise to the wori44^£U5e, 
However, this is onh half of the market solution, which would allow 
both the dem^ftd^ phce and the supply price to be set by the market 
rather than b^the government. ' , 

• (^)/^ presidential directive requiring federal agencies to purchase 
cars that e.xce6d the avera^re fuel economy by 2 percent in 1978 and 4 
percent in 1980 Appears to be commendable, as an economy meaJSte. 

(3) Some of the refofins of public utility rate regulation will lead 
to greater economic efficiency in thAt r^ulated industry. First, peak- 
load pricing IS long overdue. If implemented, it should shift power 
usage from normal peak-load periods and thereby reduce the need 
for new construction. Second, the President's proposal to phase out 
promotional rates and declining rates that are not justified by declin- 
ing costs will contribute to greater efficiency. Third, the President's 
proposed prohibitions on master metering for electricity structures 
will lcad renters to economize on pow^ usage.. The preseJit system 
of master meters in such structures leads renters to treat electric power 
as a free good and hence to use it excessively. 

(4) The President notes that oil, and gas are now priced "below 
their marginal replacement cost and, as a result, the natidn uses them 
wastefully with little regard to their true value." This is a. true state- 
ment and vne might take ejicouragement from the fact that it is 
enunciated by the President. Howevj^, in the. next paragraph of his 
message he states that "the resid^fltml sector is sheltered as the plan 
would keep natural gas prices to. residential users down and provide 
tax rebateaior home oil use" (I, p. 15). It is clear that* his policy rec- 
ommendations perpetuate the very problem that he nas so well 
identified. . , 

(5) The President's proposal seeking legislation to limit prodyc- 
tion fronri the Elk Hills Naval Petroleum Reserve to a ready-reserve 
level un^l theJliV*est-to-East transportation systems for moving Alas- 
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kan oil surplus are in place, and until' California refiners have com- 
pleted a major refinery retrofit program to enable nvoVe Alaskan oil 
to be used in California, is commendable. The proposal could be im- 
proved by eliminating its temporary^haracter and placing tlm Elk 
Hills Koserv^e in a permanent, fully developed standby reserv^e position. 

(6) The exemption of shale oil from the President's proposed price 
control system will enable oil production froin oura^ast shale oil re- 
serves to proceed whenever cost and market conditions justify .such 
production. . 

(7) The President's proposal to expand the' strategic petroleum 
reserve to the point where the nation could withstand a I'O-month 
supply interruption appears to to be desirable. With this reserVe the 
nation could accept a relatively high level of imports from the Middle 
East. While this policy will involve balance of payments probems, 
it is at least consistent with the fact of life that the large remaining 
known reserves of crude oil are in the Middle East and not in the 
United States. It enables us, with reduced risk, to delay developing 
major supplies of very high cost energy sources as alternatives to 
imported crude oil. - 

(8) After observing that the' present gasoline price control system 
is inoperative (prices are determined by competitive conditions), the 
President wisely recommends gasoline price decontrol. 

SOME QU^lSnONABLE POLICY PROPOSALS 

Ih addition to the recommendations noted above, which appear to 
offer greater resource allocation efficiency, there are other recom- 
mendations that might possibly be worthwhile on efficiency grounds. . 
The plan calls for a large number of programs that all suffer from a 
common fault — they are not supported by evidence showing that 
their social benefits exceed their social costs. These programs include 
the following: ' . 

(IJ New cash subsidies for individuals, hojne owners, schools, and 
hospitals to finance weatherization and the installation of miscellane- 
ous "approved conservation measures." 

(2) New tax subsidies to business to eAcourage installation of "quali- 
fying solar equipment," "approved conservation measures," and "co- 
generation equipment." 

(3) Federal investments in van pooling (6000 vans to be purchased) 
for use by federal employees in commuting to and from their jobs. 
The f/ict that larg^-scale unsubsidized van-pooling arrangements have 
not been,.^ccessMil leads to the 'suspicion that the self-supporting 
feature 9f this proposal will not materialize. - 

(4) In the ev«nt that v<oluntary programs fail to achieve prescribed 
results, then mandatory measures are proposed relative to weatheri- 
zation, efficiency standards in new buildings, and home appliance 
efficiency standards. 

The economic problem in all these proposals is that subsidies and 
governmental force will likely cause scarce resources to be allocated 
to uses that have a low or negative rate of return to society, unless net 
external* benefits are -present. External benefits accrue to society at 
large, rather than to the individual or business. decision-maker. There . 



is no showingTof net exteiTial benefits in the President's analysis; Where 
either subsidies or force lead to re^ourc^ misallocation, the standard 
of living of the poeple will be unnecessarily low. Before Congress 
enacts any of these measures, it shoulcl require evidence that the dis- 
counted, present value of the benefits exceed the costs. 

One of the 'above measures may be used to illustrate the problem. 
As a force measure, Congress is considering legislation that would 
prohibit the sale or refinancing of any home not meeting prescribed 
federal' insulatipn standards. A decision to insulate a home should be 
based on the present costs of insulation and the flow of future savings. 
^ If costs exceed benefits, such investments should not be made. An 
exception occurs if there are net external benefits. I'fone are obviously 
present. If thist^alculation is distorted by artificially low prices for 
gas or other' cfliergy input, then the obvious correction should be to 
eliminate thfe sotirce of the distortion — the current price control sys- 
tem. The President's program perpetuates this problem by extending 
gas price controls and making both gas and oil price controls per- 
manent. . 

Costs and benefits will differ widely by geographical area, age of 
the house, difficulty of retrofitting, temperature preferences of indi- 
viduals, and the like. In the absence of net external benefits, home 
insulation decisions should be made by hqme owners,*not by a distant 
Congress. ^ 

SbME OF THE PRESIDENT'S PROPOSALS ARE 0OUNTERPRODUCTIVE 

The President proposes two extensions of existing tax subsidies. 

(1) According to the President's plan, some, independent oil and . 
gas producers have been deprived of a portion of the tax reduction 
enacted in 1976 for the expensing of intangible drilling costs. As a 
solution to this. problem, he proposes that the intangible drilling cost 
expenditure provision be liberalized. Haw.e\^er, fiirther liberalization 
of tax subsidies will make oil production mpve profitable after taxes. 
This is in conflict with the President's own pri<*e control measures, 
which are designed to restrain profitability. Furtherj, atax subsidy, 
unsupported by evidence of net* external benefits, ibads to overin- 
vestment in the subsidized industry and to resource misallQcation. 
Instead of further liberalization. Congress should donsider eliminat- 
ing existing legislation which permits expensmg of intar]j||^ble drill- 
ing costs tor productive w^lls and requiring instead capitalization 
of such expenditures. This provision, of course, should be applicable 
to all oil and gas producers equally. In a similar vein, complete elimi- 
nation of percentage depletion allowance for all mineral production, 
regardless of firm size, should be considered by Congress. 

C2) In addition, the President proposes Aiat expensing of intangible 
drilling costs as a tax stimulant be made available to gepthermal 
energy production. The reasoning above applies here also. Further, 
a tax suDsidy for geothermal energy places alternative energy sources 
inchidihg, for example, sokr, wind, and fuel from waste at a relative 
disadvantage. Instead of extending tax subsidies to additional energy 
sources, a preferable policy would be to eliminate sucli non-neutral 
tax provisions from all present applications. - 




Strong endorsement is given by the President to the amendments to 
the Outer Continental Shelf Lands Act now being considered by Con- 
gress. Currently available economic re<?earch ^hows that the com- 
petitive bonus hWding systeih now in effect has produced more than 
fair nlarket valAe to the government and has introduced a low level 
o^^f^^fficienev iAto the production process. lilS'eccnt testimony before 
the House of Representatives, evidence was pi^sented indicating that 
the proposed amendments to alter the bidding process would be 
coimterpi;gductive in that they would cause vafimble petroleum re- 
sources toT>e left ix the ground and the public would receive lower 
•payments from levees. This lengthy evidence is available (9). 

The quality of the economic analysis- supporting the President's 
program appears to be^poor. First, the analySis^argues that "Without 
constraints, U.S. oil demand probably would grow at the' postwar 
\q^qj? / P^^^^"* per year, and reach^ 25 million barrels per day by 
1985.^ (5, p. 11). This projection appears to assume that the demanii 
for oil has a long-run elasticity of zero, a highly urJikely condition. . 
Price appears to have been ignored in the analysis. In the absence of 
intervention, the price of crude ojl would be about $14 per barrel, 
currently, compared to about $3 per barrel when the post^war.con- 
f}*?J^Pj^ion growth rate used in the above quotation was being estab-. 
lisheti. At higher prices prevailing under uncontrolled conditions, 
people will economize (conserve), and consumption Wowth rates will 
be reduced. T. 

Second, the analysis set^ out. to reduce "energy consumption." This" 
IS aLjngyopic view of economic problems. Conservation, as an economic 
problem, requires that all resources be conserved, not just, energy. Pol- 
icies that use tax incentives and the allocation power of^govemment 
to mandate rediiced energy consaimption lead, through resource siib- 
,stitution, to higher consumption of other i-esources (copper, insula- 
tion, ste6l, and the like)' as if they had no value. Such policies are 
counterproductive with respect to resource conservation. This "energy 
* myopia" is an unfortunate and serious economic flaw in the.enersT 
plan. ^ ^'^ 

PRICE COXTROLSy^REATE SHORTAGES 

The most important issue in the President's energv plan is price 
policy. Two major alternative policies are available. First, the price 
system can be allowed to allocate scarce energy resources among com- j 
peting u^.es with govemriient interfei^jnce limited to correcting for 
.signihcant externalities. This would also constitute a "comprehensive 
national energy policy." Second, price controls can be retained with ; 
the government making the important economic'decisions about energy 
prices and about who is to be favored with artificialJv low-price(l 
ener^. Tlfe President clearly chooses the seco¥ftl alternative. "The 
President is committed to the retention of domestic oil price controls 
for the foreseeable future . . ." (/, p. 15).Fot ifatiiral gas; the Presi- 
dent proposes, that price controls be extended) to include intrastate 
natural gas as well as synthetic natural gas. 

The nation has had a long history of periodic experience with price 
controls. In the case of natural gas, the Federal Power Commission 
has controlled wellhead prices of interstate gas since 1954. These con- • 
trols have created massive shortages. As a result consumers of natural 
gas who have gas hookups are able to buy gas at low prices and use all 



they desire while others cannot buy gas at any price. This gro^ying : 
shortage became acute early in ^977. Further, one can accurately fore- 1 
cast that, if controls are continued, the shortage will increase in 
1 severity. 

After noting, first, the inconsistency in the present system which 
permits gt^s transported in intrjistate commerce to be free of federal 
price controls while the wellhead price of gas flowing in intei^tate 
commerce is subject to control by the Federal Power Commission (8, 
p. ixx) , and second, that, under FPC control, natural gas "is now the 
Nation's most underpriced and oversold fuel" (/, p. 16), one would 
- expect that the President* would call for decJ^trol of new natural gas 
supplies. Instead, he recomn>ends the opposite, that wellhead price 
controLbe extended to inchide intrastate gas. This policy is recom- 
n)e.nded as "an important first step toward derefrulation" (/, p. 16)1 ' 
He proposes that all new gas be subject to; a price limitation based 
on a Btu (British thermal unit) equivalency which is estimated to be 
$1.75 perMCF (thousand cubic feet) at the beginning of 1978. How- 
ever, even at 1 June I9f7 prices, a Btu equivalency would reqiiire a 
natural gas price of about $2.35 per MCF on the basis of import prices 
for crude. oil,, and $3.15 on the basis of heating oil prices. Therefore, 
even ignoring any cleanliness or convenience premium that thelnarket 
would automatically accord to gas, natural gas would continiie to be 
"the Nation's most underpriced fuel." 

In additio?H<>jCxpanding the regulatory burden to include intrastate 
gas, the President proposes a complex and Expensive six-tief system 
of controls with price distindions based on (i) new gas, (ii) old inter- 
state gas subject to existing contracts, (iii) old interstate gas made 
available at the expiration of existing interstate controls, (iv) the 
same class of gas formerly sold in intrastate commerce, (v) "specific 
categories of high cost gas," (vi) synthetic natural gas. 

Tlie foregoing are producer prices. As soon as the government in- 
tervenes to set prices below market clearing levels, then a nonprice ra- 
^ tioning system becomes a necessity. All consumers will want to receive 
gas at the lowest tier price. The government must then decide which 
users are to be the favored buvers. This adds to the expense of admin- 
istration and, results in a political rather than an economic allocation 
of resources. 

Further, the President proposes an incredibly complex and confus- 
ing system of user taxes. First, industrial users (except fertilizer ma- 
nufacturers and '.'certain agricultural users") would be subject to^a^ 
30(^ per MCF tax in 1979, increasing to an "average tax" of $1.10 per^ 
MCF. Second, the tax liabilities of fertilizer manufacturers and "cer- 
tain agricultural users" are unsi)ecified. Third, utility users of natural 
gas would pay a tax beginning in 1983 sufficient to raise their cost of 
gas tp 500 per MCF below the Btu equivalent price of distillate, in- 
creasing by 1988 so that their cost of gas would equal the cost of dis- 
tillate. Since gas has ^he advantages of cleanliness and capital cost sav- 
ing, it woiild remain a bargain for all threo^ users listed above. In the 
long run, these tax€?s would be paid by consumers. Fourth, «no tax is 
specified for residential customers for whom prices are to be kept low. 
A rationing system would be established requiring that the more ex- 
pensive gas be allocated to industrial users, not to residential and com- 
mercial users. By keeping gas prices low for consumers, normal incen- 
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•tives pleading toward-.homevinsulation and toward solar heat applica- 
tion are reduced. . * , 

The econo^nic problems of this price and tax control system for gas 
are legion and observable from past experiences. A lar^ bureaucratic 
burden wyiuld be required to administer the system. This must be paid 
out of lower living standards. Appeals must be heard from user inter- 
est groups^ho want to obtaii\ low-priced gas and from producers who 
want to qCfelify for hifrhfer sellin"^ prices. Wasteful consumption of a 
valuable non-renewable resource will continue because prices for all 
users are held b^low market clearing levels. Scarce gas resources are 
forced into less efficient .uses, thereby retarding normal improvements 
in living standart^. 

A simple alternative involving insignficant admini^tscative and re- 
f source misallocation cost is available — let the market allocate this 
scarce resource by (i) not extending control tp intrastate gas, (ii) im- 
mediately decontrolling all newly discovered interstate gas, and (iii) 
phasing out over a period of not more than 5 years all controls on the 
price of existing interstate production. This, also is a national energy 
policy. : 

The President appears to be proposing four tiers of oiT price con- 
trols. First, the present price of $5.25 per barrel for "old oil" is trf'be 
continued. Second, ft is proposed that the present fixed price of $11.28 
per barrel be continued. This price category has included what has 
been called "new oil." The designation now proposed by the President 
is "previously discovered oil." ^ , 

. Third, another price category to be called "newly discovered oil" is 
to be given alh^pd "current world price." Air three tiers are subject 
to'general inflationary price increases. Newly discovered oil is defined 
as oil from a well drilled more than 2.5 miles (1 mile=1.6 kilometers) 
'from an existing onshore well as jof 20 April 1977, or more, than 1000 
feet (1 foot=0.3 m) deeper than any well within any 2.5-mile radius. 
New oil offshore will be limited to oil from lands leased after 20 April 
1977. This artificial distinction will guarantee that all new wells will 
be drilled at least 2.51 miles from kn existing' well. It is a wasteful and 
counterproductive rule. V 

As a fourth tier, incremental tertiary (not inclumiig secondary) re- 
covery and stripper oil production is to be free of controls. This pro- 
visioft, viewed alone, is welcome. However, as part qf a four-tier pro- 
dupei^ pricing system, it is difficult and expensive toNwiiiHtiister. Fur- 
ther, producers have learned from repeated past experience that rules 
can b^ changed by the government after inve^ments have been made. 
There is a credibility problem. f 

The four ti^rs of price controls described above are producer prices. 
Market prices are to be allowed to rise to world oil prices, and the dif- 
ference between the producer and market price is to be collect^ by the 
government in a fourHier taxation system. 

. ^ ■ THE PRICE CONTROL DILEMMA 

The. dilemma in which government finds itself arises out of the fact 
of a fourfold increase in the price of crude oil beginning abcfut 1973. 
This fact has led to two governmental ^^hang-ups." One is bas^d on 
"windfall profits," the other, on the impact on the poor. 
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For all remaining oil reserves existing at the t;ime of this price 
increase, substantial inventory "pix)fits would occur as a result of the 
large increase in ciiide oil prices. These ]^'ofits would be shared by 
prjvate and government landownen? (not oil companies) in the form 
of* royalty pjiymefUs, arid lessees consisting of about 10,000 crude oil 
producers. The terhi given to this class of inventoiy profit is "wind- 
fall profit." It refers to an unexpected gain in value. It is more of a 
derogatory term than a precise economic concept. The concept is of 
questionable public policy usefulness for the following reasons: 

1(1) For all oil discovered on Ipases purchased after aboijt 1974 when 
prices reached their present level (adjusted for inflation), the term 
windfall gain would not be appropriate if applied to producing oil 
companies. It would apply to the royalty interest, but in most cases 
this will be federal or state governments. 

(2) Apart from the politics involvefil in the windfall gain terminol- 
ogy, it is not clear from the point of view provided by economic analy- . 
sis that there are. windfall gains even for reserves existing prior to , 
li)7r5. Oil is a nonrenewable resource. It is possible that^owners of oil - 
reserves have long been expecting price increases. During th6 1950's 
and 19^'s any expected price increases failed to materialize. Front 
1950, wneh cnide oil prices averaged about $3.07 per barrel, to 1977 
when prices of imported crude amounted to about $14, the real price of* 
crude oil (adjusted by the wholesale price index) increase<l at a com- 
pounded annual rate of 3.29 percent; This corresponds closely with 
the average real rate of return on capital; Over many years of U.S. » 
history. It is possible that, in 1950, owners of oil resource did in fact 
expect this kind of gain. The problem is, the gain failed to appear 
from 1950 through 1970, then in 1973 it came suddenly. 

(3) If the government is to use the windfall gain concept as an e?^- 
cuse for price controls then why single out crude oil prices when some 
other pripes.have also increased sharply? Spot prices of coal and of 
Douglas fir timber, for example, have both increased fourfold since 
1967. Similarly, spot uranium prices (yellow cake) have increased in 
about the same proportion. 

(4) How long are prices to be controlled in the name of ^historical 
windfall gains? The longer that prices are controlled!, the greater are 
the distortions and the greater the accumulated cost of administration, 
both for the government and for complying industryr'In the case of 
natural resources that have reaehed pfoints in their production life 
cycle where the cheap sources have all been producedlimd only high 
cost sources remain, the price behavior to be expectecj^is lhat of rising 
prices. This, in fact, is the way a, price system automatically plans the 
alfocation of increasingly scarce' resources. Higher prices are needed 

to lead people to conserve and to search but substitutes. The longer - 
that price controls are retained, the further from reality they become 
and the harder it is to dispense with them. ' . . 

The second hang-up concerns the impact on the poor as a result 
of a sharp increase in the cost of crude oil and consequent product ' 
price increases. In order to avoid an adverse impact on— the poor, 
government policy has sought to suppress price increases by using 
crude oil and natural gas price controls. This is' an income redistribu- 
tion policy. Rut it also distorts the flow of resources in the economy. 
The income redistribution effect is haphazard. For example, poor 
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ppoplo v?ho Ho tiofHTivn n nntiirnl gas hookup ^not benefit by'arti- 
licially iuW prlcesluf ii^^tural gas, but owners of large houses wilh 

. winter gas heat anc| summer gas air cqciditioning, plus swimming pools 
heated by gas, benefit immensely. Th6 lesson to be learned from this 
experience is simple — do not adopt policies which have major re- 
source misall^jption etfects in order tp accomplish an income re^is- 

. tribution objective. Eather, if additional financial aid to the poor is 
desired by the nation, adopt policies that directly and efficiently (not 
haphazardly) serve that objective. ^ 

. If the government finds it impossible politically to adjust to the new 
realities of crude oil prices, then the burden which we all will pay 
is continued prise controls. The consequences of contiuued 'price 
controls for the nation as a whole are the following : 

(1) As price controls have been adminiistered to' date, they have 
• createdshortages,f^articularly acute in the case of natural gas. 

(2) The incentive to supply oil and natural gas from domestic 
source' is reduced; 4n the case of oil price controls, there is an open- 
ended supply in the form of imports. Ttiis leads to artificially high 
levels of imports and consequent balance of payments problem^>v^ » 

(3) Price controls involve administration costs in ttie form of alloca- 
tions, entitlements, price policing, auditing, anoM^Jie like. These/ 
administrative costs are not limited to government administration', 
but include compliance costs imposed on industry. Whether the ad- 
ministrative costs of controyu^paid by government and thus tax- 
payers, or by industly, th^H^l cost is the same. Valuable and 
productive people are di^^^Hfrom alternative uses in order to 
administer and comply wi^P^B^ilations. For the 1977 fiscal year, 
the Federal Energy' Admmlstration (FEA) alone employed 3478 
people. The FEA budget, excluding costs for the strategic petroleum^ 
reserves, amounted to $158 million or $45,000 per employee. Kough 
calculations of the cost borne by the oil industry for compliance witlr 
FEA regulations^ indicate an annual enlarge of about $500 million. 
This, together with the FEA administrative cost, imposes a total social 
cost on the nation of approximately $650 million per ye^r. It must 
be emphasized that this cost is both a private and a social cost, and 
it is only a small part of^the government energy control cost. The re- 
sources involved have alternative uses. Talented and well-educated 
people are diverted from more prpductive uses of their time. 

(4) Whe;^ social costs are increased as a result of a control system 
without corresponding social, benefits, economic growth and advances 
in living standards will be retarded. Resources that are devoted to a 
control system cannot be simultaneously ^used to produce other goods 
and services. One cannot argue that the talented human resources em- 
ployed by the control system would draw from a pool of unemployed. 
For example, the system would employ a multitude of lawyers and 
economists. But there is no significant miemployment in either profes- 
sional group. The present declining 6.9 percept unemployment rate 
consists priiparily of unskilled labor. W . • - -INK . 

The energy message asserts a contrary result claiming that the 
program would increase the GNP (gross national product) by 0.7 
percent in 1978 and. stimulate about 100,000 jobs ty 1985 Y/, p. 3). 
Given the mandated And ^tax-stimulated reallocation of capital away 
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from uses to which such scarce resources would flow in response to 
normal market incentives, these favorable results are most unlikely. 
A recent analysis by Chase Econometrics, an economic forecasting 
organization, mdicates GKP and employment consequences that are 
more realistic and in accord with economic theory. The •Chase analysis 
concluded that "The overall effect of the energy program for the 
^period 1978-1981 will be to reduce real GNP growth by 0.2 percent 
*per year-[and] raise the unemployment' j*ate by dn additional 0.1 
percent per year . . ."(5; p. 2), , 

What are the offsetting benefits for this annual cost? Appraisals 
of the social benefits of FEA liave indicated negative results. A recent 
study by the Rand Corporation concluded that "controls have not 
reduced the prices of refined products" {W). Instead, "refiners of con- 
trolled oil receiver profit transfer from the producer 6f the oil, biit 
those profits are retained by the refiner]' (/^). Another study by- 
Mancke concluded that "current energy p6j[.^cies have failed, to alleviate 
any of» our four energy problems.... Injfact, tFjjBy/have actually 
worsened. each of these probjems" (//). Most recently, the President's 
Takk Force oil FEA regiUationshhoroughly reviewed the record ail]d 
concluded that *'FEA regulations as they now exist confer, few, if 
^y, benefits on the public. . . ..In return for this lack of benefits 
and sense of false security,4he American businessman, tfeer taxi^ayer, 
and the petroleum consumer must iticur higher cogls than might other- 
wise be the case. Indeed, continuation of the present ref^latory mech- 
anism will result m long-run inefficiencies for the American-economy" 

The system of price controls has distorted crude oil prices at the 
cxpe»>pc of producers and to the benefit of refiners. It has also shifted 
wealth between sections of the country, principally benefittin^th^ 
'New England area at the expense of other regions. If tli^erc are any^osr- 
tive contributions resulting from the system, they ddinot appear to be 
in the area of resott/ce allocation^but tather are* in the area orlftcome^ 
redistribution. Any such income r^fjtribution bCTifefits ar^ hijghly' 
dubious. Instead of extending price controls to cover additional eitfeygy, 
secty)r9 as proposed by the President, and instead of •making pwce 
controls'a permanent institution in this country as recommeiidea by the 
President, Congress should move to phase out price controls. 

CONCLUSIONS 

(1) The.uniyersarcry for A comprehensive national ehergy policy 
. is a <ay qf frustrated desperation reflecting a history of inconsistent, 

cohfl* ting, and counterproductive energy policies. 

(2) The federal govem*ent has interpreted this gry as a public 
demand for more federal Intervention in the energy market. 

(3) An examination of the energy policy .record leads to the con- 
clusion that past policy has not served the general welfare". Instead, 
government has responded, as one should, expect, to dominant orr 
ganized pressures from the oil industry, the coal industry^ labor unions, ^ 
environ^nental groups, special consumer interests, arid the like. 

, (4) There is*^ no" evidence to^su^gcst that goyemmen£ behavior in 
tha future will differ from the past. Political incentives are \inchangedJ 



(6) The comprehensive national energy policy that most profes- 
. sionaLecoqomists specializing in the energy area appear to favor is 
one which linjits government intervention in resource allocation to 
cof-rccting for clearly iiemonstrated .significant ^externalities, Other- 
wise, the market, not government, should be allowed to allocate scarce 
resources among competing ends. 

• ■ SUMMARY ' * ^ . 

An analysis of 11 major federal energy^ policies of the last half- 
century indicj^ted a record of conflicjjna and cbunterprodiiotive gov- 
ei-nriient policies. These policies .cc^ntributed heavily to the energy 
. crisis. The essence of the President's energy plan is. more government 
interference and less reliance on the price, system. Crude oil price, con- 
trols are to become perinaneht, and natural gas price ^ntrols are to 
bQ extended. This requires that government decide who gets the'low- 
priced energy, who pays high prices, and who jncreasiilgly goes 
witlibut. Government energy policies have hisforic^Uy reflected doit . 
inant organized pressures, \ - . ^ 

'' ' " , * j • 
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. ENERGY: THE UNITEi) STATES HAS A NATIONAL 
; POLICY, TiND IT'S WORKING 

, . . » (bJ Art Pine)* \ 

" In the international THui^Kwringing oyer Aijierica's still-heavy 
energy copsiimptiony the United States frequently is portrayed as 

• an uncaring wastrel. Citing the massive foreign ti-kde deficit, critics^ 
bemoan the failure to pasa an energy bill as evidence that the I7.S. 
doesn't have — or want — an energy jjolicy. If only there were some . 
legislation, they say, it would show signs of real committnent: 

The myth began with Jimmy'Garter, who campaigned in 1976 on 
the charge that -^e U.S. was the only major industrial nation, that" 
^didn't have an enfergy policy. It wasn't really, so -then, but Americans 
'accepted the nofjoji almost without question. Now the battle cry has 
spread to Europe as well. Financial (experts are blaming thp lack of 

* anbnprgy policy foj* the decline of the dollar. 

' IJne fact is, however, that despite the, iSibsence of any j|frjindiose 
"fbrmal energy program, the United States, does have a national energy ^ 
policy — and the evidence is it's working on a fairly significant scale. 
' The changes Began after the Arab oil embargo In the autumn of 1973^ 
And they've been intensifying steadily ever since. 

"Without any major energy, law to require it, Americans already 
are vfeyl o^i the way toward accomplishing 'some 'of tl>e major goals of 
the Carter energy proposal — from converting industry to coal-fired 
power plahts to cutting back. automoHle fuel consumjition to. insulat- 
ing homei and factories. Indeed, the progress has beeil^quite startling^ ^ 
even to many critics. . ^ . I ' 

^ .Moreover^ apart from the nebulous ^symbolisnv involved, experts 
agree there's little real evidence that the- energy iDill now stalemated 
in Congress wdUld do very much tp accelerate that process. The one 
major provision thatlniight have cut oil usa^e efen, modestly — the 
. cnide oil equali?atioji ta?; the president pf op^)sed— is dead, and even 
that wouldn't liave cut imports very dramatically. 

The single most important force-behind this conversion has been 
the slvirp rise i^kfiperfi:y prices over, the past 31/^ years. Despite con- 
trols, average pricp of domestic crude* oi] have risen 10 percent a year, 
while the averagefetail price of natural gas soared 88 percent in the 
three years* endlTTgba^ As a result, Americans have cut consump- 
tion significantly. . . ^ . ' » V . 

Moreover, lefjislation ^already on the books from previous years has 
prodded industry and consumers into conserving further. The Energy 
Pcflicv and Conservation Act of 1975 mandated relatively «feiff mileage 
standards ^r U.S. automobiles arfd trucks, while ^ontrols set bv tHIT | 
1974 energy act have prodded utilities and industiy into significant 
coal conversion. <j ^ 

♦From* the Waslilnuton Post. March 19, 1078. p. El. ElO. © 1978 The Washington Post. 
Reprinted by permission^ 
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Alan Greenspan, former administration chief economic adviser, 
argues that, while the effort still is not enough, "people just don't rec- 
ognize what s happened" as a result of these. increases in onerffv costs 
^^^ome- veiy significant action already have been taken," he says. 
It s simply not true that we aren^t doing anything about the problem." 
The extent of the nation's turnaround from pre-1973 days is best 
shown by comparison with the president's program. The major aims 
of Carters energy plan of last April were to raise prices and spur 
utilities and industries into converting to coal, improving auto fuel 
.emciency, broadening insulation of -homes, spawning more nuclear 
power plants and encouraging new explor^tioji, 

Whilejione of these proposals has become law, figures show the U S 
already has made significant progress in most of those afeas (except 
\ for construction of nuclear power plants, which has become entanfjlod 
in regulatory red tape). The shift, /vhich began two years ago, is ]ust 
now beginning to produce results. ' j 

There are these developments: 

Conversion of' utilities and industry from gas aitd oil to coal has 
gone along at a fairly rapid clip. The National Coal Association says 
hundreds of utilities have shifted back to coal in the past two years, 
and 241 new coal boilers are now on the drawing board.s. Boiler i'ndus- 
iCtry officials. rep9rt nof one oil- or gas-fired boiler has been ordered 
siqce late 1975. 

In basic manufacturing industries, the shift has been less dramatic, 
but still visible. In 1974, some 80" percent of all new boilers ordered 
werp oil- or gas'-fired compared with only- 20 percent for coal or wast<» 
fueh Last year, the orders were for 40 percent oil- or gas-fired and 60 
percent coal or waste fuel'Moreover, industry leaders say the trend is 
likely to accelerate. 

Despite suspected padding in Environmental Protection Agency 
mileage estimates, there's little doubt the auto indu.str>' has shifted to 
more-fuel efficient cars and trucks than before the 1973 oil embar;ro— 
and that buyers are more conscious of gasoline consumption. 'The 
ma]or auto makers now offer a larger selection of small cans— a sure 
sign of a growing market. 

Americans' push. to insulate their homes has been so intense that 
there now is an acute shortage of insulation' materT?tfe^a' situation 
that has sent prices soaring and. in too manv cases, forced buyers to 
turn to inferior products. Indeed, the home^ insulation industry has 
asked Congress not fo pa.^s an insulation tax credit for fear of exacer- 
bating the situation 

Conservation of electric po.wer and other energv by industry and 
consumers has improved significantly in the past few'yeai-s. Reports 
from around the country show manufacturing firms as well .as pri- 
vate citizens are becoming more conservation-conscjou.s. People are 
hnding there are significant savings in cutting consumption. And 
thev re responding in kind. 

The one snag is in the shift to nuclear power plants. Mainly because 
of heavy restrictions and regulations, construction of nuclear plants ' 
has gone more slowly than many officials had hoped. Put industry 
projections still show nuclear power likelv to tripie its share of electric 
power generation by 19H5. Solar energv, sfnll miftuscule. is coming 
along fa.ster than expected. 
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finally, new exploration fpr energ}' has been increasing steadily, if 
not quite at the crash pace .some planners had hoped for in previotts 
years. Industry statistics sliow operation of new rigs at historically 
high rates, and recent increases in natural gas prices have spurred 
new exploration there. Experts say it's unlikely either will taper off 
very soon. 

The results of all this have been fairly dramatic. While the nation's 
economy has grown by some 13 percent since 1973, demand for pe- 
troleum has increased only at aboutjialf that pace — 7.1 percent. On a 
dav-to-day basis, petroleum, demand now is running at about 17.5 
million barrels a day, .on a seasonally adjusted basis — virtually un- 
changed from its levels in 1973, 

The widely cited high level of oil imjiorts now plaguing the nation's 
foreign trade deficit is mainly the result of higher prices, not import 
v^olume. U.S. oil iuiports are up 23 per cent sindi 197;k But this year, 
imports are running at^about* 8 million barrels a day compared with 
9.9 million barrels in 1977, -when the country #vas plagued with a se- 
vere winter/ . ^ • 

And anarlj^ts at Data Resources Inc., an economic consulting firm, 
project that/^because of the shift' to more-fuel-efRcient cars, demand 
for a^isoline^in this country will remain at present levels through 
1980 — even though Americans will be driving more miks each year. 
That .melius, in effect, that consumption levels will'slow mHfkedly. 
^ ^The question is, ^vhat, if anything, would the pending enKrgy bill 
do; to speed this process? Not very much, according to Both^min- 
istration and congressional energy experts. Although the bill rn its 
present form does contain some modest incentives for coal conversdon, 
it has little to prod industry beyond what already is taking plack 

Even if the bill had been enacted in the form Carter proposed, esti- 
mates by private consultants show it would have saved less tlian 2 
^million barrels a day \;>y 1985 — not very dramatic difference. /The 
president originally preclicted his. plan would Strve 4.5 million Mrrelv' 
a day, but tlrat's^^l^cen pared since, both by the administratiomra^ 
outside expert^,) , 
, The main value of the pending energy bill now would appear to be 
mostly symbolic — both to end existing uncertainty over what the 
goverjiment plans to require from industries ihd Consumers and to 
show foreigners that we really do care, after all. Both,*argiiably, are 
worthwhiloyand iniportant fipctions! In fac^, however, the bill would 
only be consecrating what already is under Nvay. 

Admittedly, the conservation efTai't now in progress isn't adequate 
by some planners' standards. Most experts agree the U.S. still needs 
to do more, and that greater conservation will be required if tlie 
nation — and the' world — are to avoid a serious pinch in future years. 
But to say the U.S. hasn't done anything to solve its energy problem 
simply is dead'wrong. 
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WILL THE REAL ENERGY PROBLEM PLEASE 
STAND UP? 



J- 



(By David E. Gushee)* 



For more than five years, energg^policy has been one of the major 
issues before , Congress. Three succ^sive Presidents have proposed 
"comj>rehensive national energy poIicJb^Vonly to see them crumble 
into bits and pieces when subjected to opeir?9ngressional debate. Does 
this mean that Congress is failing? Or conversely, does Congress' 
reluctance to endorse the proposed comprehensive policies mean that 
the proposed policies soknehow fail to define or address the realities 
of the energy problem ? . r 

The intejiaimebate in Congress and the Nation stimulated by these 
three, Presid^n^al eiror^gy policy 'proposals' has revealed three major 
reasons for ccmgressional concern. First, there is no national consensus 
on what the country's energy problem is, and on whether the President 
has characterized it properly in calling it a crisis* Second, the proposals 
now being debated, like their earlier counterparts, would not solve 
the energy problem as defined by^the President. Aiid third, the pro- 
posals^ would, without solving the problem, significantly centralize 
m the Federal Government the power to make energy pricing and 
management decisions currently m^de throughout the private sector. 

DEFINING THE ENERGY PROBLEM 

The energy problem is like the proverbial elephant— what it appears 
to.be depends on where you toitfh it. As in the proverb, there are four 
generic perceptions of the beast»ach of which appears to the perceiver 
to be the jnost significant prc^6tn and therefore the one to be em- 
phasized in the national policy response.^ But because the perceive rs 
have hold of different parts of the same animal, they are having great 
coifimunicating with each other on a cQrDm6iHte^, let 
ig to agreement wi points of coritCTitiori?^- '"^3 , ; 

generic perceptions are basically concerns abou'tt*^ \ - 
le Economic Role of Energy; ' - ^ ■ 

. Oil Import Dependence; 

. Oil and Gas Depletion; apd ' ' 
. The Social Role of Energy. 
En^ryone in the country is affected to some degree by all four of 
these concerns, since the ^onr are tied closely to each other in n sort 

?>f seamless web. But most do not see the four as equally important; 
hey concentrate on one or another of the four. 

The Economic Role of Energy • : ' 

The U.S. is built, both economically and socially, on. the historical 
presence and the explicit national policy objective of abundant sup- ' 
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plies of energy at low, stable, and predictable prices. For generations, 
and particularly during, the i)ast quarter century, cheap enorg}^ has 
substituted for other economic inputs which were more expensive, such 
as capital and labor. It li^s also fueled technological innovation, lead- 
itig to4iew products, new processes, and new lifestyles. It has increased 
the niunber of jobs, workers' f)roductivity, and take-home pay. 

To maintain thjs economic role of energy, energy prices should be 
kept as low and as predictable as possible and supplies should be 
J plentiful. * 

Oil Import Dependen^^e f . . 

The U.S. depends ;0n oil for about 50 percent of its total energy 
needs and is cunently importing about. 45 i)ercent of the oil used. 
The trend in oil imports is up, and the trend in dependence oil Saudi 
Arabia for the increment is also up. t 

-This dependence on oil imports has tv,'6 major types of effects. First 
are the economic effects — balance qf pajnnents deficits and resulting 
Currency-related problems,. and the macroex!onomic impacts of price 
increases determined by forces outside the domestic ecpnomic system, 
primarily OPEC. Second are the Security effects— reduced independ-. 
ence of action in defense and foreign i)olicy, reduced security of supply. 

To reduccioil import dependence, domestic energy- production must 
increase, import volumes nuist be restricted, or domestic conf^uinption 
must be reduced. ^ 

Oil and Gas Deplctim ^ 

Domestic production of oil and gas has been declining throughout 
most of the 1970's. Although more drilling is being done, finding rates 
are declining enough that new additions to reserves are smaller than 
production from rescues. Coupled with increasing demand for oil 
and gas, these trends presage depletion of conventional U.S. oil and 
gas resources in the foreseeable future and depletion of conventional 
world oil and gas resources in the predictable future — perhaps one 
to two generations. ' , • 

To compensate for depletion of conventional oil and gas resources, 
other ertergy sources m^st be brought into use more quickly than is 
currently the trend. 

The Social Role of Energy • 

Ever-expanding demand for energy has a number of side effects, 
many of which are deemed to be negative by one or another group. 
Air and water pollution, strip mining, concentration of people and 
economic activit^^centralization of energy and other life support 
systems, and compeTition for water and other natural resources are 
among the side effects included in this category. More fundamental, 
however, is the potential for changed power relationships amon.<r the 
Fedferal,Governm,ent, State and local goverj^ments, large corporations, 
and individual citizens." , ' 

Dealing with these social effects of expanding energy useimplies 
increased control over ihe consequences of our energy-related activi- 
ties, changes in resorirce utilization patterns, changed in lifestyles, 
orchajiges4n institutional relations. 
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WHICH PRQBLEM IS THE ENERGY PROBLEM? 



All of these pfoblems are real, although they have different tune 
frames and affect different* people differently. Policy options desi 
to solve one or SLiiy 4f them tend to exacerbate th^ severity of " 



er^ problem 
perspectives: V 
Jloldiirg the 
example 
impo; 

of alte^natiyl 
energy, pro6jfttii 

Reducing^ 
creases do; 
price^or P^tjuj 
tion and tmvirj 

Converting 
energy soun 
creases energy cds] 
althou^' it 1ms mi 

Pollutiohic^ 
disposal re(mir( 
Changes- in h 
aojd benefits woy 
activity. Changes 




from one or more of the other 

lergy down to foster economic heajlth, for 
izes energy consumption, which increases 
ic@5^B(^jff and gas depletion, delays development' 
<mcr^aseg the. social impacts of domestic- 
fiat^ (quotas or tariffs, for example), de- 
in the short term, raises domestic energy 
TOn,.anJ increases domestic oil and^gas deple- 
^ Micts in the long term. 
I^is to coal, ^ectricit}', or otKer alternative 
dylo 



impending oil and ga^ depletion in- 
fequires short term increases in oil imports, 
pacts. 

*^^lamation, resource recovery, and waste 
iiiai^asing stringency all increase costs, 
edimore rapidly than the economic costs 
either increase costs or reduce economic 
instuutional relationships could significantly 
modify individual.»rightg -and the political structure of American 
society. V 

Energy conservation has often been touted as the w%y "Iq avoid- 
counterproductive amnacts and thus to avoid the negative effects of 
other direct actions. Claims for the benefits of conservation are valid, 
but only up to the point where the energy conservation actions do 
not lead to counterproductive inefficiencies in utilizati'on of labor, 
capital, or other resources. . [ 

PRE 5IDENTS' FOCUS ON IMPORT DEPENDENCE 

Presidents Nixan, Ford^ and ' Carter ^have all defined the /Energy 
policy problem as primarily oAe of import dependence. Presidents 
Nixon and Ford defined the import dependence problefns as loss of 
domestic control 'over (domestic energy prices, reduced freedom of 
action in defense and foreign policies, and reduced control over oil 
supply security. President Carter has defined it as a future supply 
and price cruch by focusing on a projected inability of world oil 
production to keep up with world oil consumption ^by 1985 or 
thereabouts. * 

All three Presidents sought to demonstrate that the various conse- 
quences of import dependence are intolerable and will get worse, in 
ordefrto justify the impacts of their proposed actions on the economic 
role of energy, rate of depletion of domestic resources, and social fac- 
tors such as increased Federal power over StatesVv,9ajporations, and 
indiyiduals. The Congress has reacted over the years oy- creating a 
Strategic Petroleum JReserve, increasing energy research and develop- 
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ment, settino^uto fuel economy standards, fostering increased energy 
'conservation, siipporfing more extensive State energy pjanning, and 
creating tne Department of Energy, among other things. Riit it has 
been cautious in granting additional powers to the Executive Branch, 
has limited the Fe^leral financial commitment to energy ^pply and 
conservatioijL initiatives, and has restrained domestic energy prices. 

Clearly, the Congress has concluded that the import dependence 
problem, though real, does not warrant.a response akin to the "moral 
equivalent of war." 

IS THE IMPORT DEPE^ENCEi PROBLEM CRITICAL?* 

The three major Presidenti^ proposals for a compreliensive national 
energy- policy have defined tl{e e:nergy ^problem in a 10-year context. 
In the current case. President Carter iias specified the probable devel- 
opment of price and supply instabilities in H^r about 1985 as the basis of 
the need for urgent action/ ' 

Tl* Presidents energ>' analysts, and most others, approach world 
oil supply and demand questions via the "energy gap" methodology. 
They assume future world economic growth rates mostly on the basis of 
the economic plans and objectives of other nations. Tbey then extrapo- 
late demand under a range of price assumptions, most of which are not 
far from ^'constant in. constant dollars throughout the period of analy- 
sis." They assume ranges of energy conservation impacts close to those 
of recent experience. 

On the supply side, they examine each country to estimate domestic 
energy production capabilities, from which they calculate domestic 
energy demands that cannot be met domestically. TijesGrdeniands, ad- 
justed for small amounts of IjNG and other f\iels, are then assumed to 
- be met with imported oil. All the national oil import requirements are 
added up to generate the world oil demand, which is then compared 
agamst OPEC production capabilities. 

' This approach underestimates feedback among energy prife changes, 
economic ^rrowth rat^s, and energy demand growth rate. A major rea- 
son for this might well be the undesirable political consequences of fore- 
castmg economic growth rates lower than those required t^ meet 'the 
various national economic objectives. 

A growing. number of economists are nonetheless challenging the 
energy gap forecasts. It has l)oen difficult for them to rebut these fore- 
casts, however, because thpir own macroecononiic models are jiot much 
better when applied to forecast periods of such length— up to 10 vears. 

Oyer the past several months, economists' forecasts for world eco- 
nomic frrowth have bocomp increasingly pessimistic for the period 
1979-80, the only forecast period fo.r which macroe^conomic models can 
mn^ke a ivasonable case for accuracy. Although tJiis increasing pessi- ' 
mism is based on lower tlian predicted growth in the Western world 
over thp past couple of vears and on economic factor^ ;<uch as invest- 
ment rates, incompatibilitios between the economic oki^ of West 
(reriuany ami Japan, oiV the one hand, and the TLFTaTrd other oil- 
importing countries, on the other, inflation and unemplovment trends, 
trade patterns, currency flows, and the like,- today's higher energy 
prices also play a major role. 
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Since energy demand over the short term i§ determined primarily by 
the level of economic activity, the increasingly pessimistic economic 
forecasts imply % slackening in oil demand compared to the demand 
levels forecast with the energy gap methodologies. This slackening is, 
, already tajsing place, as is demonstrated by the current soft oil market 
* and the OPEC decision in January 1978 not to raise oil prices. The 
soft market has been made even softer by the increasing flows of 
Alaskan and North Sea oils. 

The Administration predicts that recovery from whatever economic 
slowdown develops in 1979-80 will again take the shape of earlier 
economic recoveries and that energy demand will follow suit. But this 
view, too, is disputed by some economists, who hold tha£ current higher 
energy prices will prevent a return to the earlier growth ratps achieved 
when energy prices were lower. According to this school of thought, 
the dampening effect will take a decade or longer to work itself out 
through new technologies and other economic adjustments. 

Another factor is the rate at which higher energy prices wul cause 
lower energy consumption at a given level of economic activity. This 
question, tpo, is controversial, with data available to support the views 
of both optimists and pessimists. Preliminary estimates of U.S. per- 
formance in 1977, for example, vary considerably, with some showing 
a significantly lower energy demand growth rate for the equivalent 
GNP growth rate than others. As these preliminary estimates are T^- 
fined over the next several months, this question will become somewhat 
clearer, although much room for argument will remain. 

In sum, evidence for a world energy supply crunch in the 1980's is 
not convincing and is getting less so. Evidence is also mounting that 
the probability of significant economic problems within the next couple 
of years is getting higher and higher. As will be discussed below, the 
Administmtion's most controversial energy proposals have the net 
effect of euiier hurting the economy or being neutral to it over the 
short term, which is the period in which economic problems already 
threaten. No wonder, then, that Congress is finding a range of prob- 
lems with the President's Plan, particularly with those parts which 
have the most serious negative economic impacts over the short term. 

WOULD THE NATIONAL ENERGY PLAN SOLVE THE PROBLEM? 

Xhe President's National Enersry Plan estimated that oil iijiports 
in 1985 would be, reduced by about 4.5 million barrels per day from 
the level that would be reached without the Plan. This aspect of the 
Plan has been universally challenged — bv the Conirressional Research 
Service, the Congressional Budsret Office, the General Accounting 
/Office, and others. The censensus of these analyses was that there would 
be much less impact on oil imports than was claimed, because domestic 
energy production would probably not be as high as was estimated 
in the Plan and the conservation and conversion programs would be 
much less effective than was claimed. » ^ ~ 

The Administration has not effectively rebutted these challenges. 
It has maint^irie^, however, that the Plan's initiatives are still neces- 
sary for the lonffterm and that their passage by Confrress Would move 
the country in theTight direction while also helping to strengthen the 
dollar compared to other currenoies. The Administration recently 



grairted that there is a danger that expectations of what the energy 
bill mi^^ht accomplish in reducing imports and consumption may be too 
optimistic but. claimed that the bill is needed as a demonstration of 
political will. ^ 

What is frequently overlooked when talking about political will, 
however, is the fact that congressional action in the 93rd and 94th 
Congresses has already put in place programs to accomplish most of 
the objectives of the Plan, although by different means in a couple 
of key areas. What is at stake in these key areas is much more where 
the money and power flow than where and how much energy flows. 

The first'key area remaining in dispute is natural gas. The Ad- 
ministration has proposed bringing intrastate gas under control (it is 
currently not controlled) , setting the price for new gas at a level higher 
than the current interstate price but lower 'than ^any existing con- 
tracts in tlie intrastate market, and directing all ][ncreased gas costs 
to industrial and utility consumers for the next several years. This 
issue does not relate to con.servation of natural gas through 1985, since 
all'thftt can be Rfoduced will be sold regardless of price (at least up to 
the world oil price) Jbut its resolution will affect the amount of new 
gas produced and the.revenues to gas producers. 

The second key area is the crude oil equalization tax (COET) . This 
proposal would imtpose a tax on crude oil to bring its acquisitiwi cost 
to domestic refiners up to the world oil price despite the continued 
control on the^price the domestic oil producers would receive. Should 
COET be enacted, revenues will flow to the U.S. Treasury that wouloj 
under current law (Energy Policy and Qonservation Act, Public Law 
94-163, as amended), flow to oil producers, although on a somewhat 
different schedule. This proposal has the potential to conserve a rela- 
A ^ively small' amount of oil, would significantly increase Federal Gov- 
ernment revenues, reduce oil industry profits, cause some increases (of 
uncertain size) in the prices of oil products, and keep the Federal 
Government involved in oil industry pricing decisions whereas under 
existing legislation (the Energy Policy and Conservation Act as 
amended) the Government would be phased out of control. 

The third key area is the oil and gas users tax designed to stimulate 
conversion of utilities and industry from gas and oil to coal by making 
gas and oil more expensive. It would operate in conjimction with an 
expanded regulatory program, from which industry and utilities can 
escape on economic grounds. With the tax, the economic grounds would 
apply to fewer installations than without the tax. This tax could have 
a sicrnificant impact on the amoimt of oil used. 

Those throe key proposals in gontinued dispute nil havo negativo 
economic impacts: th'oy all raise onorg>- costs. The -first two. as pro- 
. posed, also reduce the amoimt of revenue accruing to domestic oil and 
OTS producers compared to continuation of current policies. The third 
, mke5 moWy from industrial oil and gas consumers which, even if rc- 
4)ate(1 fnrcapital-intensive coal-related investments, leads to increased 
industrial fuel costs. " 

Thus, all three kev controvergaal proposals have neerative effects on 
the economic role of onergry and noutraK modest, and significant im- 
pacts respectively on oil inrports through 1085. Further, all three in- 
crease the Federal presence in private sector decision-making com- 
pared to current policies and thus rela^te to the socal role of enerfry. 
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Clearly, the more critical the energy probleip is perceived to be, the 
more willing Congress will be to deal with the economic and social 
factors involved, provided that resolution of the issu^ would in fact 
help to make the energy problem substantally le^ss crijtical. On this 
basis, it is not surprising that'the Senate version of the oil and 
users tax, which, would' limit the negative economic impact of the tax 
compared to tSfe House version, and still have a meaningful impact on 
oil imports, has more driving force behind it than the House version. 

Another major issue yet unresolved in the Congress is the nature 
and extent of tax incentives for both industrial and consumer invest- 
ments in conservation and conversion. Since these are economically 
stimulative, in contrast to the^other three issues, they are more likely, 
to receive positive consideration. The major issue is^the extent to which 
they should be applied, in light of their efforts on the Federal deficit 
directly and inflation soniewhat less directly. . * ^ 

Since the injmediate driving force for enactment of the wiergx pack- 
age has been shifting away from solving the energy problem to help- 
ing to solve the problems of international credibility and the falling 
value of the dollar in international money markets, then some version 
of thepe tJ>x incentive proposals has a good chance for passaflropitlior as' 
part of the energy package or as part of the economic stirp«tfl§^ffikage 
currently under congressional consideration, , 

CHANGING THE PERSPECTIVE 

For the past five years, the energy problem has been posed by 
Presidents to Congresses as a critical import dependence problem 
requiring actions whose impacts on exonomic and social values are 

^justified by the criticality of the problem/ So far, those affected 
negatively, have succeeded in preventing a massive national response 
to the import dependence problem on the inferred , basis that the im- 
pacts in o^her areas created by such a response would be more critical 

^ than the impacts of the problem being attacked. 

This conflict among economic, sociaK and security values is cer- 

'tainly real, as' the recession of 1974r-5^ and the current slide of the 
dollar, among other things, shoW: But it is intensified by at'empts to 
deal with the impoji; dependence problem more rapidly than the 
^^lomic system respond K>efficientlv and by meOiofls that would 
(i^wi^e the relationships between the Government and its citizens. 
Putting the problem in a 10 year context, and looking for a sofntion 
that can take effect that quicklv is thus having the effex^t of making "a 
real problem worse without offering much hope of making it l)etter: 
Over the next quarter century or so, the current import dependence 

, problem will be resolved through increases in the pri^e of, energy 
phased to permit the American and world economic systems to adjust. 
One difficulty with this concept is the fact that today's world oil price 
is high compared to profluction costs in Saudi Arabia and is held there 
bv a cartel. Another difficulty is the technological optimism that pre- 
dicts that alternative sources of energy, once on line, will be produce- 
able at costs neaV, or perhaps even below, today's world oil price. The 
former consideration is pjpobably academic, since there is little likeli-" 
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hood that OPEC will redu(^ its oil prices. The latter consideration is 
a straw being grasped at in hopes that the economic role of energy need 
not change in tlie future. • 

The world is in transition between an era of cheap plentiful energy 
and an era of expensive plentiful energy. Cheap energy has been 
available for the past centurj^ through exploitation of conventional 
oil and gas resources. The end of 'these conventional resources is in 
sight, wnich^is the basis for oil and gas depletion argument and 
one reason why OPEC feels justified in raising their price now even 
though production costs in the major world fields are still relatively 
Idw.. ' ' ' ^ 

There'are equivalent^enfergy resatii;^s around the world in the form 
of unconventional oil and gas deposits (tar sanc^s and shale for oil,^ 
geopressured waters and Devonian shales for ga^, for example), coal^ 
. uranium, and the sun's energy in its variqus forms. 

These cannot compete against conventional oil and gas for the sim- 

Ele reason that, with known or foreseeable technologies, they are 
arder to tunifanto useful energy forms than are oil and gag. They will 
become economic when conventional oil and gas become scarce enough • 
for one or more of these alternative* sources to become the cheapest 
sources at the margin. But when they become economic, they will be 
plentiful both in absolute size of the resource and relative to demand 
at the prices necessary to bring them forth*- ^ ^ 

Although one can't be sure bow expensivetthese sources will be when 
they are the cheapest incremental sources of energy, it appeals now 
that taking into account environmental' protection requirements, they 
will cos' from .two to tbfee times as much as today's world oil pric^ 
in today's dollars. Sii^ today's world oil price is about four times^ 
its pre-embargo price, this means a transition to energy sources of 
eight to 12. times those in forc^ when our economy was built. 

Thus, in the long run, it is the economic role of energy which must 
change. It is changing already in Vesponse to today's'oil prices. Fur- 
tlier, since the U.S. cannot sypply itself ^vith oil and gas in the yoluixies 
demanded at today's world oil prices, and sin<^e plentiful alternatives 
dp now and will continue for a rather long time to cost more than 
^orld oil, the import dependence , problem and the conventional oil 
and gas depletion problem can only be solved through this change in 
the econ6mic role of enercrv. But. since the economic role of energy is 
aihajor factor in overall U.S. economic health, the^rate of adjustment 
limited bv the extent to whioh the country can engage in uneconomic 
activities designed to stimulate production \f alternative fuels and 
conserve beyond the point of economic optimizaiten. 

This question of the pace and nature of economic adjustment and 
who'Vill lead it is what debate over President Carter's National 
Energy Plan is all about. ^ 
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FACT SHEET: PHASE' TWO ENERGY PLAN— A SUPPLY 

STRATEGY 

(By Sarah Glazer)* 

The policy office of the Department of Energy is in a frenzy of ac- 
tivity reminiscent of the days ^hen PresJ^nt Carter's natipnal energy 
plan was being piec^ together. This nme the work is.on a ^equel ; a 
supi^y strategy. In ite present very preliminary form, the strategy em- 
phasizes federal subsidies for develoj)ment of synthetic oil and natural 
gas from coal and oil shale. 

The department originally had planned to introduce its so-called Na- 
tional Energy Supply Strategy (NESS) in^the spring>of 1979, with a 
detailed study preceding it this fall. The stfategy will lyiejt the legal 
requirement the administration has to update the' national energy 
pWn. It also will provide a comprehensive look at the nation's future 
needs for energy supplies apd maKe proposals for govemment*action. - 
But by a Alike of history — and congressional pressure — Energy Sec- 
retary Jam^ Schlesinger has pledged publicly to givp Congress a first 
look at the supply strategy by May 1. . 

The department had jwt started to organize into supply task forces 
when Schlesinger was questioned Jan. 25 by meml^rs of the House Sci- 
ence .Committee on his department's plans for Assuring the country 
sufficient supplies of ^energy. Schlesinger replied that his department 
would have something tfp to the committee within 90 days. 
^ The secretary instructed his staff to prepare a list of supply initia- 
.tives to be ^nt to the Science Committee in the form of a 25-page mem- 
orandum. Assistant Secretarv Al Aim's Policy and Evaluation office is 
organizing the effort, which includes staff contributions from all quar- 
ters of the department. ^ • 

In a meeting with Schlesiujerer shortly after his promise to the Sci- 
^ ence Committee, Aim's staff drew up a "wish list" of supply initia- 
tives. The list is heavily weighted toward various forms of federal Sub- 
sidies for developing synthetic oil and gas from coal and synthetic 
crude from oil dhale. 

However, so-called "soft'* technologies, a t6rm for renewable re- 
sources with decentralized application such as solar and wind energy, ' 
are on the list. , 

Energy conservation, which played no part in the early department 
discussions of the supply strategy, has since been added to the wish list. 
A task force has ben assigned to concentrate on conservation initiatives^ 
that could contribute to increased supplies. . 

How Congress will react to the upcoming proposal is uncertain. iFor < 
one thing, it will be somewhat limited in' scope, containing only thosp 

*8arah Olaxer !s a member , of the BnviromneDtal Study Conference, an Informal and 
Impartial blpartlian legislative r^arch organization made op of 300 members of the 
Hpase and Senate. The fact sheet appears in the CongressiSnal Kecord» Feb. 27» 1978» p. 
S24dO>-32. Reprinted by permission. . 
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ideas already studied bj^ the 'Energy Department Yet, Some .of these 
„ ideas will constitute major new, and potentially explosive, initiatives 
for: Congress. For another thin^ the proposal will not be very specific 
and will not be m J6gislalive form.. 
Still, members may sei^e oh the proposal to boost certain programs. 
' A^d .the administration itself :appaj ently is considering certain budget 
amendments, such as.boosting fossil energy R«feD, to meet some of the 
initiatives in th^ upcoming proposal. Budget reprogramming pro- 
posals for fiscal 1978.and 197ft also may come out of th^administration. 

However, in viaw of the already heavy le^feia^xeHvorkload and this 
fall's elections, •Congress appeajs unlikely to startSnoving.any major 
new legislation thi§*sessi on. 

' Besides the Science Committee,'DGE probably will send its proposal 
to other Hpuse energy committee^ and the Senate Energy Committee, 
* , Another jispBct of the department's work on this spring's proposal is 

^ a study oft htfiw^ much energy will be needed in different sectors of the 
economy between now arid 1990, The depaftiment'*<;omputer is running. 

' Hnrough'both original and* secondary daita to look at the prdbrem. 
The goal o^ the supply strate^^ is to eliminate domestic dependence 
on 0*1 imports. The natiorial energy plan galled for a reduction in oil 
imports'to seven rhi^lidn barrels per day by 1985. The supply strategy 

: supposedly woiiJdTeJuce imports to close to zero. 
- The department sees, .the scarcity of liquid and glsegus fuels as the ' 
crucial problem arising in 1985'to 1990 and thus proposes programs to 
develop domestic oil and gas sources by*that period. . ' ( 
The department's main preihisfel^ that oil prices will probably 

^ double- by 1985— up to about $^5 per barrel. This figure Vas originally 

vpqgtiilated by-Deputy Energy Secretary John O'Leary. If this price is 
reached, DOE. assumes that svni?hetic fuels, which- are now uneconom- . 
ical. could 1?^ cpmpetMve bYi£^5. ' . . . 

If world oilreaches $k5 by 1985, a January DOE memo hoted, "^ve ' 
should be wilnSlg to guaijantee ifp to'25 dollars/barreP- for synthetic 
liquid fuels or: $4.50 per thousand cubic feet for gas from unconven- 
tional sources. - , . 

, ' . PROJECTS UJ^DER CONSIDERATION 

The department has divided work on the supply initiatives into 
about a dozen'task forces. In addition to conservation, task forces ^re 
studying at least another ei|!^t technology ai-eas. In addition, the de- 
' partment is loTrffmg.at ^reas ihat cut across technology Ijnes, such as 
impacts on the^nvironment and ecprfomy. 

The tentative proposals being <^nsidered are outlined below. The 
information cotnes from a DOE memo summarizing, a January 27 
meeting with S^^hlesinger on thg supply initiatives memo. 
^ Many proposals may be droppfed or added before this spring: At- * 
i>ress time, however, knowledgeajble department sources said it still ^ 
represents the ' rough outlijnes'^f current' thinking. • 
fiolvent Refined Coal ' 

DOE would build one demonstration plant by 1'082--1983 in the so- 
called ^SRC method, which produces a low-sulfur solid or liquid mate- 
rial from coal. The plant would produce about 20,000 barrels per ddy. • 
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XJn(ftr consideration for a po^ibb demonstration plaiiji is a pToposal' 
by^Gulf Oil Corp. to ase the SRC method. Ho^yGyer, QuWls product- 
may be.too expensive/perhaps more than $3(Xper ba^ 

Synthetic Fuels ' . } ■ . ' . * 

^Airtjwding toihe meiho, regulatory measures could be jised to reqilire 
5 or '10 percent of alL petroleum products ^sold.tqi)e*tf^ 
tional sources, such as s)aithetiOtffuels.and alcohol, by S>me j&arget date 
in the future. This method could save up^to 60O,OOO'-<^ 700,060 barrels^ 
of imported oil per day by 1990, administr,ation st|iff estimate?. / 
. Issues raised by this option would be how to handle imported pmd- 

* uct^, how to^uarantee some form of equity among producers ,and the, 

* tipe, for. phasing in the regulatiojis. ^ • - . • [ • 
' . One thought is to institute an entitlements program al&ng the lines 

of the current* program th4t distributes nationwide thelhigh cbst of 
foreign oil,kmong domestic refiners. For refiners dependeni^ on expeft- 
sive foreign oil, the current program^ gives a credit |or the pricfe dix- 
tference' between lower priced domestic oil. and forei^ oil. Those- are&s 
that use moistly, domestic oil.^must pay tne diiffefence Jbetw^eh the'dp- 
mestic and world, oil price. High-Kvel oMcials aretconsideBihg plug* 
ging high-cost^synthetics. into the equation. The ^iffect wpula. be to 
'jBiverage high cost syntheticjiquids iilto the cost of aU.oil. ^ ■ 
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J The government woula gu^^rantee prices to oil shale eompaQies. Corii-t 
jpltitive bids qould. en^re rfblat'^be guaf&nteed ^pricfe would be, as lowV 
a$ possible. , ji ' " . . ^ 

OH shale might also be included in the-proposed 5 to ^0. percent 
.requirement for unconvegitional liquids in the petroleum supply. 

' Oil shale, a combination of "marlstone*^ rock and ajti^ganic mp-te- 
>)al called kerogen^ produces ^ crude oil prOduct^nen^^te^ W very 
high . temperatures. Thfe richest reserveg^re Icfeated in*';Colorado's 
Piceance Creek Basin, b^low the western slope of tlie Rocky MotmtainSp^ 

Synthetic Gas ' [ - ^ - 

' Ojie proposal envisions fe^deral guarantees of loans for five large 

plantstotaling250,000Lbarrels per day incapacity. ' . 

Issues include whether to gb with loan or price ;^urantee5;^ th^; ! 
policy rfOffliquefied i\atural gus/and what regulatory authority the' 
administration has to take action in this area. , 
UnconvenfionaZ Gas Sources ' ^ . , , ^ 

This would include^expensive, exotic .sources of natural gas such as 
^eopress^rized metliane. possible proposals include priqe guarantees 
of up to $i.50 per millioh Btu (British thermal units) 'by competitive 
hid for a set capacity, and a goveriiment drilling d^monstratiffl^ro- 
gram. Unconventional gas could be included in.a.prograni lil^^^t 
suggested for synthetic fuels,* where a percentage oi/pifeline ga§ would : 
hav^ to be unconventional, ^ " ' 

Soft Technologies ^ ' / ' - .7 ^ \ ^ - 

" Proposals lihder consideration would include accelerated R&D. pro- 
iflrrams and building d^onstration plants to turn waste— suc}i as wood 
fehipsr-into energy ^ind com'munity-scale heating plants. / - 
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Among the options under most active consideration are aIf[>hol 
from>biomass (i.e. waste products like gr^ini,. direct burning of gar- 
vbage for electricity, small-scalp hydroelectric plantSjancf winS energy. 

Special coiy^m is focused on which of these options would substi- 
tute in'9st effectively for scarce oil and gas. 

Indi^trial Coal Program ' 

A number of - incentives -are under consideration to promote three 
^hnologies to cut down air j)ollution from coal burning. Included is 
atmospheric fluidized ted combustion, a prtKiess wlfich eliminates 
through a chemical process mOst o^the surfur from coal as it burns in a 
hmestoiae be(J'. Another candidate is scrubbers, the prime technology 
now used to cut ^missipns in the stack. The third is coal-based gas 
with a low heat content, also known as low-Btu gas. Lbw-Btu ga^ is 
an industfial fuel. It is not practical for use in pipelin'es befcaiise of its 
lo# hejat content, but is useful for generating electricity. ; * , ' 
Incentives under consideration for these technologies^ includeK 
A tax credit or fast w'ite-oft] \^ 
A^ regulatory prpgram reqi/iring either direct burnmg of coal* 

qrachoice of the aboVe tecbnologies ^ \ , - 

A feder^il purchase, subsidizing one third or one half the cost 
of installing the above techriologies. v 
An important issue is hoicv ^ch a program would relate to thema- 
tibnal energy plan— particularly the porfcitJtis requiring; industry to' 
convert to coal a*M eneoura^ng conversion through taxes. The re<?^ ila- 
t6ry conversion plljption has been approyed tentatively .in concern, tc^. 
Additional legislation may be needed. 

MEDIttM-BTU OAS ' . ' 

Also under consideration for federal subsidies is synthetic gas from ' 
: coal .with. intermediate heat content (between tjie heat content of nat- 
ural fras and low-Btu gas).,Medium-Btu5gas is considered unsuitable, 
for pipeline transportation, but can be useful for heating and for in- 
dustry near ^he site of production. , * _ • . 

The proposal^vjrould pay 25 to 50 percent of the cost of the first few 
yeafs of projects for use in industry ^cbijiplexes or in heating]; plants 
on a communifrv scale. Administration stafPnote that subsidies may 
pe tricky for this proposal because cofrimunity program's are com- 
plicated. « i , » . 

. f • / XiTE C0NGRi;|S8I0NAL OTTrioOK ^ ' , 

Perhaps the most frequently heard congre^gimial criticism of Presi- ' 
- dont Carter's national energy plan was that it^S^sed on energy conser^' 
v. vation, without enough emphasis on increasing new sources of Supply. - 
The administration defended its approach by saying conservation . 
IS a cheaper soifrce of supply than actual, production^ but opponents 
never boughtthe argument. ^ ' , 

Demands for'siipply initiatives, in fact,'niay spell death of the pend- 
ing energy package; which has lanjruished since Christmas. Sen. Long I 
(D^Ld.),chairman.of the Senate Finance Committee, propo^d to turn 
the revenues ifrom the aclministration-profjosed cruclB h)i1 tax into a 
trust fuiid^for producer incentiyes. Carter ori^nally pi*oposed to re^ 
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b^to those revenues to cortsumers. A vigorous flooi^ fight is expected if • 
tliis issue ever reaches the floor again. 

Long is a key factor in the conference on the tax portion of the 
national energy plan. The conference is not expectea fo reconvene 
until conferees on the natural gas portion of the' plan have reached 
agreement. Even if agreement is reached on natural' gas, however, 
Long's staff is proclaiming the plan politically dead. Congress is not 
likely to vote for Carter]s tax mcreascs by. the time they reach the 
floor — close to campaign time. 

There is some sj^eculation that the administration sees supply strat- 
egy as a lever to get the Congress moving again on tTie energy package. 
Biit the ploy probably will not work unless the a(iministration shows 
a willingness to be more flexible than it was the last time around. The 
administration has continued to insist that all five bills in its energy 
package be passed together— or ijot at all — even though three of the five 
bills are close to congressional approval. 

TIlUUEALPIIASiJTWO 

The Energy Department is still planrii^ig to go ahead \pith its plan#l * 
for developing a comprehensive supply stVategy, although the sudden 
gearing up for the "eight-week wonder'* eould throw off its original 
schedule. The policy office is shooting for the end of March to send a 
draft to Schlesinger. ' <• . 

As part of this long-term process, the departmeiit plans to rectify 
some of the mistakes of thb past. In particular, it plans to reach out to 
Congress, and outside groups. By May 1, administration staff promise, ^ 
they -will l^ave started a process for bringing in outsiders for sugges- ' ^ 
tions. \ • . - ' . 

The promise has not proved reassuring to the environmentfil com- - . 
munity which is already up in arms over the way phase two is being 
handled. ^ ^ . 

. The Napnral Resources Defense Council, an environmental law firm, 
has written to Schlesinger urging him to establish briefings and meet- 
ings for public involvement immediately. NRDC also is urging that the 
department prepare a draft environmental impact statement to ac- 
company phase two through the decision-making process. 

"One^of the great failures of NEP (national energj; plan) has been 
its hasty and basically internal development, resulting in no discernible^.^ 
constitutency which is prepared to work for its passages NRD^^e^^^^^ 
clared in its peb. 17 letter. "It would be the height of folI^^Tcpeat 
those mistakes in developing phase two." 

Even as menlbers of Congress are ur^ring quick results on an energy 
supply strategy^ NRDC, the jSierra Club and other environmental 
groups also are pushing^a go-slow^ approach. They would prefer that 
the department study long-term needs and initiatives in an orderly 
fashion. 

A more dolit^erjte pace would probably help the role of "soft tech- 
nologies'' sucRas^solar energy. A high-placed DOE official working on 
this^ section of the supply strategy noted that there is less information 
right j:<ow on the contrij)Ution that renewabb technologies can make 
/to the nation?s supply than theije is on other energy sources. As a result 
it is hard to justify proposaJ^ for federal help in these areas with only 
eight' weeks of preparation. ' ^ ^ . ^ 



ItrnA^ironmontal groups havc> expressed p;rt3at concern over thc'Sfiort. 
shnft that the supply fitrategv seems to bo giving? to reno^tablc tech*' 
noJogies. Some have termed the new proposal former Vice 'President 
Rockefellers *.*Energy Independence Authority warmed over." 
In the past, environmental groups have fought federal subsidies for 

. synthetw; fuel development. They have aijgued that federal loan guar- 
antees, for example, will divert investment in axapital-short market 
from more euvironnientally desirable energy sources. 

^ Proponents of^loan guarantees have argued that federal backing is 
necessary to answer investors' doubts about the viability of coal gasi- 
fication and oil shale development. Environmentalists answer that if 
the nrojects are so risky, the government should not subsidize them. 

There are numerous environmental problem^ associated with oil 
shale and cdal gasification, both of Avhich are expected to lead to ox- 
tensive strip mining in the West. In addition, the procfe.sses require vast 
amounts of water in areas where Avater is already scarce for agricul- 
tural and other uses. 

At least some segments of the department are pushing oil ^Jwe as 
the most economical contender to re{)lace oil imports. The government 
controls 80 percent of the shiale-bearing lands in the nation, and some 
government estimates say oil shale can be produced at $10-17 per 
barrel. . 

Ohe POE memo calls oil shale^s. environmental problems "difficult" 
but "not insurmountable if the Avestern region has the political will 
to develop" the resource. * 

Environmental groups would disagree with this assessment. Oil 
shale ranks as the least favored synthetic, fuel of the Environmental 
Policy Center, the environmental group that has been most active in 
the svnthetic fuels debate. v . 

The richest oir shale lands are concentrated in Volorado in what 
some consider tho most magnificant natural part of\the state. Since 
it takes a lot of shale to produce aT)arrel of oil, the technology would 
produce vast amounts of unused waste rock, which would have to b« 
disposed of in canyons or valleys. 



PART TWO ~ 

Rfifolved: That the Federal Government should exclusively con- 
trol the development and distribution of energ^y resources in the 
United States - 

• . . Federal energy policy in the past ... has rSlied to the max- 
imum degree on private enterpriser to make the major investment, de- 
velopment,, and pricing decisions affecting energy supply'. . . . — 
Frances A. QulioU . -a 

■ " ' • '■■ •■■ ■ ■ ^ ' . \ ^ ' ■ ' 

. President's proposals would, without solving the problem,, 
significantly centralize in the Federal Government the power to 
make energy pricing and management decisions currently made 
throughout the private sector.— Z?a^ E, Chishee ^ 

m ■ ^- 

. • • the normal functioning of >our economy will not ... ,;^produce 
the capital investment required to fully develop alternative energy re- 
sources within a reasonable period of time /, , —Vice-President /^el- 
son A. Rockefeller ' 

Perhaps a federal company that competed with the private com- 
panies m exploration for oil and gas could do a better job of discover- 
, ing^ new reserves, thereby increasing domestic supplies at lower 
cost . , . Robert Pindyck ' 

As each level of government begins to take more extensive energy 
action, the issue of the division of state and federal authority be- 
con^s more complex, . . , either cooperation musKbe generated or 
conflict will ensue.^: , .—Jon Mills and R^D, Woodson 

- ' , , ^ . ) ^ 

(^J^ Coastal zone] kw se^ks to reconcile what js inherently irreconcij- 
aWeVthe.many conflicting public and private interests that are 
pushed and pulled in a ffiant tug-of-war within and among three 
competing levels of burealcracy : federal, state, and local . .—Con- 
servation Foundation . f 



Unfortunately, judging fydm federal leasing trends of the past ten 
years or fifteen years, consistent and rational policies are either 
nonexistent or, if they exist at all, they don't reflect any effective 
management ... .—Courtland Lee and David Russell 

In order to adeqiiaiely determine the extent of all of America's, 
energy resources, the Federal Government may find it necessary eithe/ ^ 
to undertake to directly determine the size of these reserves, or to 
provide incentives for private industrv to commit capital and man- 
power to the_task under some sort of mandatory reporting proce- 
dure . , —From Petroleum Iridmtry InvoUemeni in AltemuUive 
Resources of Energy • > . 
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Tho effort to break oil companies up seems to have lost its impetus. 
Therefore, the bedt way to check their growth and their alleged power 
seems to be to keep them out of, . . . otller forms of energy .... 
— James Flamgan 

^ Thci comprehensive national ehergy policy that most professional 
economists . . . appear to favor is one wnioh limits government intetr 
vention in resource allocation to correcting for clearly demonstra,ted 
significant externalities. Otherwii|pii the market, not governpient, 
should be allowed to allocate scarce resources among competing ehd^ 
^ Walter J. Mead , . • ^ ^ 



A. The Energy Independence Authority 

STATEMENT OF NELSON A. KOCKEFELLER, VICE 
PRESIDENT OF TtlEJ UNITED STATES* 

Vice President Rockefeloir. Mr. Chairiilan, distinguished gentle- 
men, I am^very fateful ior this opportunity to appear before your 
committee. I thixik perhaps Ipwould ao better goiifg through the pre- 
pared text first and thelRomle pQ some of, the very provocative state- 
ments or questions to which you wfeh tb.ffet an ailswet. So perhaps I . 
will just go through this to give it ItJiackdrop arid then make a few 
comments on the questions . . . . ^^^^ 
I appreciate ^his opportunity to join with ycm to discus;? ihe most 

.^.^ johallenging problem of a challenging era-^tlje^nergy crisis. 

* " First, I would like to askj'and then qjiswerj'the following questions : 
(11 Is there teally an ener^ crisis? (2L'Wrhat happens if we just 
continue as is^-to depend qn increasing foreign imports to meet oijir 
Nation!s growing energy needs? (3) Do we, as a nation, have the 




an appropriate role imachiwing energy indej)endence without subsi- 
. dizing private interl^,' oi^w interfenndf with-^e free enter- 
prise system? (7) If the rfnswer to getting u^off dlB center is an 
• £)nergy Independence Autho^ty, as provided i|r in Sgiate bill 2532, 
how would it worft? (8) Tyith an all-out national effort, how fast j 
can we expect to achieve the goatl of energy independence? ^^""^^ 



IS TUEiai 



REALLY AN ENEROT CRISIS? 



Unfortunately; many Americans do not believe the energ^ 'crisis is 
real because there is no tangible evidejjce of iti There is gas in the 
pumps lind the lights go on .when' they flip the switch. They jrecog- 
-nized it 2^4 years ago during the Arab hn embargo when the lines^ 
formed at the service stations. But^there are no lines now because we 
are importing-40 percent of the oil consumed in this Nation; , ^ 

; In I960, we received 18 perftrtrrf of our oil from foreign sources. Dtir- V 
ing 1 week last month, our foreign oil importSr reached more than 50 ^ 
percent of our total consumption. Evan more alarmingjs the fact S 
that the proportion of our imports wbiSh comes Inwif'unS^ble Mid- 
eAst sources is rising faster than* the growth rate 6i our imports as' a 
, whole. . \ I ' 

WMe im|^oai:s rise, domestic production in both oil and natural 
gas is declining. The .Northeastern part of this country is now de-. 
pendent ^on fol^eign sources for ^3 percent of its oil. li this supply 
were BtiM enly cut off, there would be ^social and economic chaos. 

B ^<>J«.i5S Commlttfe on Banking, Housing and Urban Airalni, United *State« ' 

,Mnate( Apr. 12* 1970, pp^ 2^9. «, ' . , . 
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^ Should wc have another eiT\ba.Ao, the economy of this country would 
* be shattered. Today's energy situation is, in my judgment, a clear 
definition of a crisis. ^ 

n. WHAT kAPFENS IT WE'j'UST CONTINUE AS 18 — TO DEPEND ON 
INOREASING FQnEIGN ikPORTS TO MEET OUR NATION'S NEEDS? " 

Between now and 1985, ou'i^ energy needs will grow by 36 percjont. 
If we continue our cui|^Qt ^course, and continue to regulate pil and 
^* ndttural gas prices at curr^t levels, if, we do not develop Our current 
reserves, if we fail to increase the generating^ Capacity of nuclear 
plants, if we do not adopt a strong program ol conservation, and if 
we fail to commerciaH^e new sources of energy, such as gas and oil 
» from coal and shale, we will be importing between 50 and 60 percent 
of our oil in» 1986. And it will cost us in foreign exchange-not $30 
billion, as it will this yfeaT^ but $50 billion by 1985. It is obvio^ what 
a threat of an embargo would do to our national security and defense 
capabiUties under such* circumstances as well as to our capacity to 
meet our responsibilities to the other nations of the free world who, 
without 'Our protection, would be equally vulnerable: I am hesitant 
eTOn to speculate on the kinds of economic, political, and military pr6s- 
sOTes that could be imposed on this*Nation if we continued to be more 
than 50 percent reliant on forei^ sources. • 

With such a lar/^e amount of the oil coming from one area of the 
world, the supply lines provide a tempting opportunity for the Soviet 
Union, with its growing s^a power, to disrupt tne transport on the high 
seas. But there are other serioijs consequences that could, result. The 
continued dependence upon foreign sources ot oil could ca^^ us to 
lose credibility with our allies. They wo^ld be justified in asking 
whether or not we^woiild support their interests against those of our^ 
oil sui)plierg. Our continuing dependence on imported oil threatens 
our ability to maintain our leadership in the free world, our economic 
well-being and our national security. 

Now, let's look at what happens to our^economjr*, if we continue,, 
^along our present path of depending on incl^easing foreign imports 
to meet our Nation^ growing"ienergy needs.* In 1973, we vfrere spend- 
ing $4.3 billion annually for foreign oil. And in 1976 we will spend 
$30 billion. We now export $22 billion in agricultural product^f — ^^which 
is up from $8 billiqu' m 1973. Were it not for the sale of these fartn 
i)roaiicte and the sale of $l6 billion \vprth of arms, we would not have 
maintained our balance of payments. 

Qn^the other hand, if w^ just continue on the present tiourse, wie^, 
will be spending to $50 billion overseas for imported' oil to meet 
the growth in our domestic needfe^On the other hani if we were to 
impend the $30 billion at home,\it would provide iods for at least 
1,200,000 pe9ple. And, by 1985, $^50 billion spent at home to produce 
our energy requirements domestically would produqe close to 2 mil- 
lion jobs for, American workers. 

Jf we don't follow this course, at some*point, the economics t)f busi- , 
ness will comp«l industrial concerns to Ickjate their facilities* in close 
proximity to energy sources abroad, rather than to their markets and 
customers at honnp. This would mean an additional loss of jobs in this 
country and waiiW be detrimental to the vitality of the entire American > 
economy.. , ' * ^ ' . ' 
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As energy costs rise due to the arbitrary action of the OPEC cartel 
, oyer which we have no control, inflationary pressin^es are placed on 
our economy. When this occurs, there is a tendency for government 
to enact policy which inhibits economic growth. To continue along our 
prescij; path spells economic, social and political chaos. 

:iL DO WE AS A NATION HAVE THE HESOURCES AND CAPABILITY TO ACUfEVK 
^, ENERGY independence'? 

The answer is yes. We are extremely fortunate as a nation to have 
vast reserves of resources that can be converted into energy. The North 
Slope of Alaska will make available significant amounts of oil and 
natural ^^s. And we have known reserves of coal that will last u^^^or 
at least 100 years. It is estimatec|that our shale oil reserves 'are equiv- 
alent to four to five times the total amount of known oil reserves m 
the Middle East. The potential resources on the Outer Continental 
Shelf are expected to be substantial. We have the technology and abil- 
ity to more than triple the generation of nuclear power with appro- 
priate safeguards by 1986. We have^ in this country, potential energy 
from geothermal,^ solar, and ,other sources. All of these "can replace 
our dwindling present domestic supply of ^natural gas and oil— in a 
way that protects our environment. 

To achieve energy independence in this century, we n^ust develop 
and construct the facilities necessary to exploit these new sourclis and 
we ha v^ already lost 2 years in getting started. 

rv. what^.does it take to do irv 

^ To achieve energy self-sufficiency we must, in the shVrt term, face 
up to the issues -that confront this Congress and the American people. 
We must enact and ernploy con^rvation measures. We must deregulate 
the prices of domestic oil and gas. We must assure that we do not, 
unduly inipede the development of nuclear power. And we must assure ' 
that Q\xr environment is protected, but that the policies we adopt in 
doing so do nt)t deter the development of our resources, such as .coal, 
oil shale, and offshore oil i:eserve§,.There is no problem in achieving 
both goals if we all work together. Modem science and technology 
can assure the achievement of both goals together. 
^^According to Federal Energy Administration estimates, if we take 
all the necessai^y actions iyi the next 10 years we can reduce our energy 
needs by 5 percent through (sonsorvatjoh, increase domestic oil produc- 
tion by 50 percent, increase coal production by 100 percent, increase 
natural gas production by 10 percent, and increase nuclear power gen- 
eration by 300 percent. This will require, among otherthings, deregula- 
tion of oil and gas, strong conservation measures, and $600 billion -to 
$800 billion i^ private sector investment in domestic energy produc- 
tion and con^n-ation. We must restore existing and construct new 
transportation systems where necessary. In jthe longer term, "we must\ 
commercialize, known techhojogy for the gasification and liquefaction j 

Andj.as new technolpgiesbecome. known for the development of such J 
energy sources as solar, geothermal, and urban 'wastes'^, thev caiTlW 
applied commercially. TEnergy independence cAji be achieved 'from the 
appkeation of all of these rtpproachee before the end of the century 
if \^have an all-out national commitment. ' 
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V. WHY DOES GOVERNMENT HAVE TO GET INTO IT? 

Why isn't private enterprise doing it? Ener^ independence is a 
national objective . that is essential to the economic and strat^c well-, 
bein^ of this Nation. Private enterprise alone cannot and will not do 
it There is any)le precedent for positive Government action to encour- 
age the Ai^erican enterprise system in achieving national objectives 
that contribute to economic growth, the well-being of our people, and 
otir national security. 

We have a transcontinental railroad system because the Government 
provided the land. We have a uniquely productive free enterprise agri- 
cultural system because of assistance bv the Government; through ^he 
Homestead Act, land grant colleges, the Extension Service, and the 
Federal Agricultural Credit System. Our civilian aviation industry 
.evolved from the reseai\ch and development of military aircraft. Be- 
cause of the billions of dollars spent on our highway system by all 
levels of Govfemment, we have a prosperous automotive industry which 
is basic to our economy/All of these are,examples of the partnership 
between Government arid industry to achieve an essential .national 
goal whifch was not attainable by either acting al<?ne., „ 

In the case of energy, we have the raw* materials to achieve self- 
sufficiency. However, the normal functioning of our economy will 
not, ||)ecause of the uncertainty of the risks- involved, produce the 
capital investment required to fully develop these resourqes withiri a 
reasonable period of time. Private capital^ sources are — for good rea- 
son — reluctant to make capital available for domestic energy" produc- 
tion projects: J^ecause of tne uncertainty of Government regulation, 
. cost and prices. For example, the development of a single coal gasifi- 
cation plant .would require a capital investment of up to$l billion and 
take approximatelY 6 to 10 years to constnict. B^ause of the uncer- 
tainties of the technology and =price and the long leadtimes, such a 

groject has mo^e than just the ordinary risk. Many projects, such as 
oating nuclear powerplants, railroad reconstruction," or large pipe- 
lines, are of such size and scope that financing from the private sector 
alone may not be adequate. Because the eleqtrical ^utilities have not 
,b^en able to raisiB the finaniiinjg necessary to construct them, 92 nuclear 
powerplants have been cancielled or postponed, in large part. They nOw 
•Jake 10 or more years to builj^, cQst approximately $1 billion, ^nd the 
Stale regulatory bodies will :^ot give a rate increase to finanpe thein 
until the power from, the ne^.plant comes on line*; thus, their inability 
.^togigt private fii^aiicing. , ^' 

This is not^^Pggest that these projects are destined to lose money, f 
It only ppints><mt the uncertainties that dpter private . sector invest- ' 
ment.. vVe are not in a position to wait until these uncer^liinties become 
certainties. The longer we wdit, the further into the future we pu^ the . 
day when these projects will add tb our domestic energy production. 

VI. 'HOW CAN Governmental PLAY An appropriate role without sub- 
sidizing private INTEREST, OR WITHdUT INTERFERING WmT TH^ FREE 
. ENTERPRISE SYSTEM?' .. " : . 

Government has traditionally played a rol^ of providing incenti^ » 
in one form or another to assure tjiat adequate capital is available; to > 
the private sector in achieving national objectives. In this ipase, the - 



Government's role would be to provide up to a total $100 billion of 
risk capital for energy projects essential to energy independence which 
cannot get the necessary amount of private financing. The Government 
loans would be on terms comparable to thojse offered by the private ' 
sector. In financing the development of enet-"^ resources, the Gove rn- 
jnent program should functiorilikean investment bank or oth«r private 
sector financing a^ncy — providing assistance to promising projects, 
but on arSelf-liqmdating bfcsis. This would provide an appropriate 
. Gov6ni!ment/private sector partnership whicn would work together 
to get this'country off dead center Jn achieving energy independence 
without a ^veaway or subsidy. 

The legislation stipulates that the private sector would own and 
operate productive facilities and not the Government. The American 
enterprise system has shown itself to be the most efficient and capa- 
ble producer in the \s;orld. By providing financial assistance -ta take 
those risks which are beyond tne^ capacity of the private sector, the 
Govemi)q|pnt would act as a catalyst in getting the energy independ- 
ence program into motion. 

But after costs were determined ancf market-prices established, 
then the competitive nature of our sy^em would provide the ;uicen- 
, .tives . necessary for the successful achrt^ement -of our energy inde- 
pendence goals. * \ 

i" - ) 

Vrr. TP THE ANSWER TO OETIINO tJS OFF DEAD CENTER IS AN feNEROY IN- 
DBPENDEJJCE AUTHORITY, AS PROVIDED FOR IN- SENATE Blli. 2532, HOW 
WOULD IT WORK? • . 

i> 

The Energy Independence Authority would have authority to pro- 
vide up to $100 billion of financial assistance for energy projects 
which could not otherwise secure financing f rom,private sector sources. 
This sum would, be raised through the sale to the Treasury of up to r 
$25 billion in equity securities and the issuance of up to $75 billion in 
Gtovenunent-guaranteed obligations. The Authoi^ty could provide 
financial assistance in a variety of ways^ inclucji^ loans, loan or price 
guarantees, purchase of equity securities, or 'construction of facilities 
for lease-purohafe. The Authority would not be pefmitted to own and 
operate facilities, or to provide financing at interest rates which are 
below those* which prevail in the private sector. The ;Vuthority^\5:ould ^ 
Be auth6rized to support emergihg tedhnologiee^^ in en^i^^^pj^l^^^ 
trahsportation or transmission, ancTconservation, project^ 
pJW^b oil or natural gas m f uel? for electric power generation; projects 
- which involve technologies essential to the production or use-of niiglewtS^j^ 
Ijpwer and projects 6f unusual size. or scope or which involve innbva-^^. 
tive regulatory or institutional aktyigements. It is alsdL authorized to -^^, 
finance capital investments necessary" for environmental protection. / 
The Energy Independence 'Authority would be run by a board of 5 
directors appointed- by the President and confirmed by the Senate. 

Vni. 'with an ALIy-OUT If ATtONAL EFFORT, HOW -FAST CAN WE fexPORT TO 
ACHIEVE THE GOAL OF ENERGY^ INDEPENDENCE? ' 

With an all-out efforts— based on the establishment of the Energy, , 
Independence ^thorit^ to assist in financing thesshjort-fehn adi^Ets- 
required to limii^our vulnerability by 1985, as well as th&»new domes- 
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tic energy sources we wlfll need after 1985— we can achieve energy in- 
dependence before the end of this century. But time is of the essence. 
We cannot wait another year if we are going: to protect our national' 
security and^nbuild our economic strength to meet the needs of our 
people ^ home knd our respoHsibilities abroad. The time to act, in 
my opinipn, is now. ; 

Mr.^ Chairman, .if I may comment briefly on a few of thc?^m- 
ments you made, you pointed out that the private market was a pretty 
good jiijdge of what was sound, and that if the thing is sound the' 
private market would do it. 

/The problem we face here is that we are in a situation where the 
OPEC countries have acted on a political basis, not on a free market 
basis, to raise their price of oil in the world market. At home, the 
President has declared that our national policy is thatr wfe. shall be 
independent as far as the production of energy is concerned. ' , 

Both of these statements— first the action by the OPEC countries 
and the statement by the Presidents-cut across a free world market. 
The energy companies, I think many of them, are hppef ul that the 
OPEC cartel will break up and that they will go back to cheap oil. 
'Ifthafc is the case, then why bother to spend money for higer cost 
production here at home, and that's a question, too. ; * 

The risks are vety great because we hava price control on natural 
gas and price control on oil. Therefore, ^hard to judge,' if you 
produce nisw sources from new sources, whenfer your costs are going 
to relate favorably to controlled prices.»We don't have a freej market 
on prices. This concern , is understaridatSe becau^r^.e have been 
through a period of rapidly ^rising costs and the Pohgress.has tak^n . 
action to hold down prices. H9w6ver,'this does adversely affect the 
: free market, and does not support our national' security or national 
well beihg. Therefore the EI A proposal is devised as a means where- 
v.by, during this interim period^an evolutionary period, as we adjust^ 
to higher world pric^, the government can take tnose steps whicih are 
in the national interest. As and when these steps are taken-, the prop- 
erties would be soldand if there's a profit the government would realize 
this profit. It would not only get l^ck its, initia^i vestment but would 
get back the additional money; Which wou^d derwe from the profit. 

For instance, the production ot oil from shale is still an unknown 
field on a commercial scale. A commercial operation would cost in 
the neighborhood of $200 million. We have, reserves of 4 or 5 times 
the Imown reserves in the Arab world. To develop th^ge reserve^ and 
find out what those costs would b6 is. v^ry inuch in our national - 
interest. iJo private company is willing to do it because they don't 
know whether they would Jose the $200 million and therefore they 
would rather go soinewhMje else. \ " 

ThikJ think is the kinmof thing which the gpvernment (5.an con-^ 
tract' fbr, just the w^rrwe did under the RFC with the Rubber • 
Reserve Corp., ,w hen (Jesse Jones set . it up. They contracted with, I' « 
think, 6 private (jomplMuefr-tcTaevelop synthetic rubber. Four or five * 
processes\were Successful, but the whole thiri^ was sold and we devel- 
oped As a result a new industry in the United State?. ^ . 

This has been the nistory of thi^ country and as far as the jsize is 
concerned, which is the second point you* raised, $100 billion in rela- 
tion to $6 or $8 hundred billion to achieve energy indepen,d^nce, in 
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my opinion,. 19— in relation to cbsts today, anA it's .estimated 'that in 
the next 30 years we'jre poing ib use $♦ trillion of new cfapital invest- 
ment to meet the demands for growth— this is not a large amount. It 
IS large in terms pf .the past,4)ut npt large iti termk of where we ar(5 
today or in the future. ^ ^ 
So, from the point ot vietv of size, the costs^are astronomical in 
traditional way of thinking, but I think this.'is the time 
£or bold action in this country if we want to preserve our leadership 
both iiKsterms of econonft growth at hoiiiiB and in terms of our 
responsibmftes in the worlu. 
Sq to me this is not one-quarter of our anriual budget and- it's not 
• ffec^et^l pending. , ♦ 

kf^^i whether' it!s: a blank check, of <!!olirse, t^ie deffl^tion of a"^ 
bltak check I gues^ would he a question as to Congress' control over 
the individual expenditures, In^our system of sharred responsibilities, 
as 1 uflderstand.it, the Congress sets the policies, creates the' frame- 
work of la\^ within which then the executive branch and private 
enterprise operate, so any well organized banking institution would 
be structured wijihin this ^framework— and this would be equivalent 
:Z investment bank. We had ai^ example with Jesse Jones from 
the RFC, which was designed for a-slightly different purpose, but' 
the same concept. It depends on whether it's well run. Obviously 
th6y re not going. to make irresponsible investments if they arfe prop- ' 
erly run. A board, of 5, appointed by thtf President, approved hy the 
Congress, has got to be made up of men and women of outstanding 
ability^ and character. They would be audited, so there's no question 
on that. I lust think to say that it's a blank pheck implies that there's 
Ao control pr that there would be no judgment or wisdom ex^roieed 
:m the making, of the loans. The. objectives in the legislation, say th^ 
loans shajrl only be m^e for those projects that /contribute to ener^ 
' independency which pinnot receive private capital, Si^qi'thare's pleirty 
of 'comp^^titive interest in providing private capitalbetwefen existing 
;nyestme^<; hous^s if the risks warrant the investment. Under the'la^ 
as you know, you cannot? make an investment if the risks are beyond 
what seems reasonable or you're subject to suit by thfe investors. 
tSo that there are. -limitations which are very sharp, But national > 
interest dictates iri my opinion that certain risks be takgn which may 
contribute in a major way to the independence of this country ip 
energy, Wfe haye the capacity. It's just k question of finding out what 
the costs are in various forms of eiierjgy produfction domestically, and 
1 don t think we can overstress the importance of investing thh $30 
billion we now spend ?to import oil— $50 to $60 billion later— in the 
United States for U.S. employment as distinct frwn feendinff this 
money ajbroad, , . , V ^ ^ 



^ B. The F^ederftl Rolfc in Developing: New EdepRp-S^tpirflM^-^ ^ 

SHOULD THE FEDERAL GOVERNMENT ENTER THE Olt^. 

' . , BUsiiress? : ' ■ * ^ 

. . V (By Hol^rt ^. Pindyck)* ^ ^ ■ 

— If is ;iot surprising tiiat,' Congress has beConie interested in pro- 
posals; to push the federal government into; t!h«( oil and gas business. 
After the Organization of Petrolenirti'Expbr^img Cotetries (OPEC) 
succeed in (Quintupling world oil pricei?j>tK6^^ 

themselves "yiore and more , in the p^ri^tiojiv^f th^j middleman who 
purchases criidet-at a price that liQv^fiU^t^i^^ and takes i per^ 
centSge^marli^uil^n reifiniri|| and^fiJl^jEtl'^^ seems reasoriavble to 
suppose that a federal comp&ny hra:^fie sole right to import^, 

crtde might have a stronger hand Ih'rii^gbtiat'ing prices with producer 
goyemments. AlgaSif^that federal -coippicjiy.^ imports only 

• un<der a system OTSi^Ied bids, the OPEC (M)UhtriiBs mig'ht have an in- 
centive to undercut the cartel ^irice in secret. lix^addition, the exploita- . 
tion of untapped oil and gas resenres in* Ih^ tJciited States is how 
Gorrectly seen as a critical f alitor in our abilitv to achieve a greater 
. .y. - - • ^ , . - that ' • 

^as 

increasing. 

domestic supplies at loWer cbst. . ' : ; 

There are a= variety of proposals to estnhli^Ja . Federal Oil and-Gais 
,Compahy (]^QQCOL), each of which differs ftom the others in the * 
•\«tent of govemmeht 'participation recommended.^|E[j^se' proposals 
-'^aise issues involving not only the structure ht dongeiswc and world oil 
markets, bi;t^alsat1ie relative performance of Jrt^Jjlic arid private (Com- 
panies, shall Bxamihe son\e of these* i^ueg in an attempt to evalu- 
ate the mor^ representative plans^ " * 





; * FROFOSALS fptt A FElDERAt on; AN* OAS COMPANY 

*Three.^ proposals stand 'out; as most jrepjpbscbtative of the groX^ing 
interest-In^ed^^l participation' in the'b^^ first qasbeen 

. ma^e independeiitiy by, Senator Frank^Chut^Jhia^ci by the Executive .V 
Council of th^<AFL-CIO. This proposal woiJlti- limit federal involve- 
rtient in the energy biis'iness to tt-govemgient monopoly for all oil and 

. 'gas imports. The'armhieijt/is' that the . private otf corapariies?^ c<jm- ' 
peting among themsel^s to piutchase crude oil f yarn suppliers tk^t are 
ncfw.SiSvcfreigri states, haVe ho po<;^er to rijegotiut^lower^priceS."^- fed- 
eral, import monopcJly, ojx the^other ha^nd, would n^g()tiate' yetj^ Iffirge - 
contracts and therefore be in[a better positiQp^ to obtain a l6wer price-. 
In addition, by acting* a& the ; S(ile distributbrbf- imported crude, the ^ . 
federal company ebmd guarantee that the hi^ private companies did „ 

jicft restrict the flow af*Sipplie3 to" small distributors, thereby sqtie^i- 

7m^ themlbut of the na^rket. */ V * . / ? . ' • 

' ^Beprinte^ from Ohallekge; The Uagaeine.of Bconhmio Aifaira t>y.^ermls8lon of M. B. 
8han>«pt Inc«. White Plains* New York 10(>03. May-Jufap 1976,^/ Kobc^-t Plpdyck la 

Associate Professor of JSconomlcs, Sloftn School of jManflgement. Mjsssadiu setts Institute * 
of Technolonr. .\ ^ ' x. • . v * 
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.The second pro^sal, made by Senator Heni;/.Jack3on,\alsp recojih 
mends that the federal goireniment bc^ the/\^^ole..importer*;of Sruljje.^ 
* (both for immediate distribution and fojr stockpilingKjbut Wder 

system of sealed bids. The system would require anyrody who/ washes 
rto sell crude' to an Amerietn impoirter statinff/ 
. (juantity and price. Since |^idg are secret, ther^ ig opj[)ortunity»ior 
individual OPEC countries to undercut thexartel ^rice 5v:it|iput feihg [ 
found .t)ut. In addition, since bidcfiiig Is cohnpetitjiye. there is an in-^ 
c^tiye JxJ' undercut for fea^r.of losing part' of^thev^^ market to " 
another country that may submit a lower bid; Seimtor Jftcfeson would 
have the federal government, rather than the privateVcompanies,;aGt; ' 
6n all bidsr thus mcrpasing the stakes for undeccuttin^-^r refusing 
.to undereut, . * / ^ - . ; - - 

The most extensive proposal has 'been made by feen^or'/ldlaif > 
' Stevenson. He envisio'ns a goveriUnentr^oWfifed cbmpaiiy that w<^uld er-. / 
plore for oil and gas, and exploit up to 20 percent of ;t?he. Fedpral dil^ 
and gas reserves £hat 'the, Administration is now. tigring to Ipasfe to;^ 
private xoiftpaniesfpr developm^arit. This/comjjany 'Would also AaveX 
tht^ sole right to jrtmprt crude ttbn foreign suppliers; it wpuld eteure * 
' the deliyeryj^^jtefficien^^ suppjiesl^o small distnbut<irs,^nd it wpiifd' 
even prodl4tfOsf)wn refined ,product.s to be sold to small companies: 
Senator Stevenson argues that by entering into the search for oil and* 
,gas{ the federal company would stimulate competitioil among. private. ' 
•fimis and speed thfe exploitation of 'untapped reserves. The 'ben^ftts' • 
that would itrise from thermonopoly o^ imports ^re similar to ^lid^ . 
cited.by Senator Church i;i}iii propo^l. '. f ' / . 

These^ proposals raise some ihterestififg queStio^i^. Jf a *f ecjeral com-' ' 
pany Md sole ri^ts to import, w^i)1d its ^monopsony poWM';i^ly^ 
resulf in a lower linpo;t price? If a federal ^^gmpanyvii^iported'under. ' 
a sealed bid systemf Would this acft^ally encoiii'age price, cuttijig^by. * 
' OPEC membeij? Would a federal importing company be'^a truly effi- 
cient moatns of making sure that the largS" companies did not squeeze 
the indepfendenl>ifetributors out of theimarket? And'finally, cai^'we- 
except a f ederal,^oiopany to do a bettQr%)b.of finding oil and gas thah ' 
the private cbmpahife?* • * . ^ - » 

WOULD A FEDERAL MONOPOLY OI^^ IMPORTS HBLP REDUCEfrali Piyte.6F Cfnj?.v 

,The SteyenSftn and Church proposals are based ill par^o^ the,^{ict 
that it isiiot necessarily in the interest of , the p^riv^te oil tjompanies to 
bargain hajjd^for low prices on iyriporta. The reaso^^bf course, is thf^tvy 
thfe .private companies make tfi'uch of.theiJiprofit from, the domestic rt*^^ 
^erVe^ they own, ^n^^ these » reserves, incjrease iri v^lue when?OFEC ' 
raises the orice of its oil. A federal impprtinj^ cbmpahy.. (if it di^pt 
"Al^.own dorflCestic reserves) would ^not.liave .feh^i^^^ of interest, ^ 

•and Afoirld bargain -for a lower 4jric©, • ^ '5^V-< • .-.h 
^Ut it isdoubtful that the federal coj^f^^pany wOu,ld sijcceed in 6btiam'^ 
a lower price. Stevenson and Church asisujfi^. tKat the^fedfral r :r 
-importmg company could exercise effective, monppiwitp^^^^^ 
chasing crude from producing countries. Unfort^n^te4y,.fer a m^ 
Sony to be.effective it must be willing t6 cut bapk^on ife j>Ur^^ 
'|he>rice is to9: high. This mfians thit theikovernmen^mu%^A 
par^ tp preciiC)itate Ji feductioh iii ii^orts if the p^oduciF^g^S^es^ 
,dp not offer At^sonable" tefjns, that is; 4t must dehii&nstfa^Phpw^v^^^^ 
>ducers;that 4tsjmjpftot demand i^ elastic. It appears, ^oferMreiS'tl^^ 



'port demand, at lea*st in the short riin,vs fairly inelastic: neither:, the/; 
Congress nor tl\e Adimnistration ^eems anieuablV. to a&eptiiifi; siulder/^^ 
' reductions- in import^ (and.they should not bj— witness the effects of 
th6\l973en^ftrgb). • ' ift i ' * ^ 
Evep it thQ U.S/ could accept sudden import orops, the, effect ^ou 
OPEC would lie limited, Since this counhy. accounts- for only some fO 
percentfbf totaf OJ^^ ejkports. Thus, unless JV|^n and the^European 
cp'untries could iljfi^^ to f own a ^.*biiyers\carter' togetluef with tlie U.S; 
, (wliich seepis lijghly unlikely), the mmiopsqi^i?. ppwer of the»federaj 
^oil company'Would be' quite sma-U. ArhG^^ican threatSfto ci^ in^jports by, • . 
^^Bay, 2 rpilllon' barrels per day -would simply not r succeed' iyi forcing. - 
OP^C to rteduc^ its pri^,'pa5ljcularly irt.view^f tlie fqrct'that the'. " 
c^irtfil seems io be able to function quite wfeU how \3-'ith an e?fce'<^capat> . 
y itj^.of art)un^ 12 million barcels per ^^ay^ Furthermore, the. major i>il • 
- cbmpaiiies Can purchftse**bulk order9', inahy ojp which are resold outsidiv 
rof th6, Utiit^'States. T^sebrders allow more room for price negofia- 
tion (and for price undercuttiog/by cartel members) than would 
orders to'a^ leden^l import jng monopoly. . ' ^> 

/ therefore doe$. not appear that federal company woubLhave 
(he economic po%V6r to negotiateV^ojj^r import prices. A'^f ederaV com- 
pany toind, of cqijgi^e, supplement eeonpmic pressure with po-ntical 
pressure* in the bargaining .process. However, the U.S. "governmjBnt 
could apply political iprei33ure to the OPJS€lkCoilntries no matter who * 
^ does the. imjgpftingr T lat it has not yet clone-so is parjly^due to a desirer 
-to »maihtaiti"ils. posit ion -as mediator betweenv Israel and the Arab 
countries, a , position that Couldf jbe damaged by -exjaessive political in- 
terment iou iivtbe ^o?4^ o9^^ " . . , r ' \ 
0 Senator Jack^onVpropdsajt^ j^erhaps more interesting, for h^^ relief ^ 
''on ^e sealed bid sy^bmi %o j/ncourage* cherfting aniong the OPEC 
members. .The sealecl^d* system is in fact excellent idea, and pro-. ^ 
viSes a^!least sonie.protjii^^f weakening the cartel. But^the effe^ctive- 
ness of the sealed Hid .^yie^^^es not depentl on haying, the govern- 
ment ;do all of the, impopt4Sg..''tf/:an^^^^ 

oTf.imports w'oukl make cheatinjs^less likely^(:^nce there ^vould be m^pre - 
'x5^ianc^ of prices becoming public koow'ledgifei and'there would he no , 
jopportunity foccpmpanies to ^sell or transfer' contracts.to each other,, ; 
. thereby confusing the terms <af sale, - ^H*^ . ^ . *^ 
/ A more effective schemp'.was suggesjtecl- by^ii^ M. A. Adel- 
' ifi.an.of lAlT \CMiUeng6s '^^^ : 

man plain,,import quota tickets -\yould be spl^iby.thisC'goverivment— the 
/Federal Energy Administration XFEA^QjbsEi^l^^ — ^ 

arid anyone inside or outside of ,,the tTr^ed Stat^iw'ho was williilg to 
' pay casli, cdutd bid for them. Each.tickeE^ fqf example, jnight^ the . ^ 
holder the right to- import one barrel. of:^^ii»l.^p^ thei;quota *^ 

. tickets^ of course, would be^to restrict oil foQ)qift$,by/i^ the num- 
ber issued, but that is not' really o'ur con^rt^W-E^/tlie tlglcets would 
also provide- a means for QPEC^cou^itriKa-^^^^^ fif^ce. ThiB 

, tickets would be* freely transferable, apd ati active^ re^aje ^a^'l^'^o^^ld 
be encpuraged.i?He.$ystem' would thereforQ.work 6y*.pQijjnilrab^ 
cpuTft-ios tu-establish "froijt Aen",. (brokers) nvhoj^wouljj 
piiTc5i^se quota tidlSls^^^ i-; *^ ^l'^'^ ^ ^^- 

*l SlRpose, for exapiple, that- Libya wo^lcfrliko td fjelf a ce^M^ gnajnF 4sJ? 
fcily of loirto-the "Tfnited States and was wjlling to do Wa^ a fKncc^3«^>^^^ 
%elo^ the posted' OPEG price. Tl^rt.av.bVok6r (1fepr^sentinff. Lm^Jt^^' 
■.would bid for and purcha^' ^jfi appropriate humber^orf ticl^ts'at a - 

. - * • ■ . 'S3',, V ■ • ' ■'■''^ • ■ 
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. price of $2.00 per ticket.' The ^kete could then be transferred to an 
importing company^ in return for an 'agreement to buy^il froni Lib^a. 
This kind of 

price undercutting .would be hard, to deteict, since Libya 
\ would appeaiC to be slilling oil at the posted price, but in fact wouki 
' he giving a;$2.00 ^^refete" to the U.S. Government in return for an . 

assured sale. Note that this plan depends on having the private oil 
, ^mpanies do the importing. If only a federal oil company imported, 
it woujd not be possible for OPEC companies to employ brokers to 
buy and transfer auota tickets.' ' 
. It should aJso be noted that some' of the OPEC countries tvould 
\ favor a centralization of all sale pperationa through the Secretariat 
in Vienna. Centralization of sales* is difficult for any intern'ational , 
. cartel, and would be particularly so for OPEC, since it\wouId create 
numerous strate^c and political problems.' If centralization did oecur, 
however, the cartel woiJd be strengthened considerably, and- no^e of 
the schemes mentioned above would' be effective in wej^ceninff it. 

As we have seen', a federal monopoly on oil imports is not likely to 
achieve a reduction in the price of oil. But would ^chr.a mon^oly at 
least serve to protect the small indepeivdent oil companies? It could 
be designed to do so, but would require* a distribution schemB so^elab- 
orate, not to say inefficient and certainly icostly, as to be a significant 
drawback for any federal oil company. Xn easier way to protect.the 
independents would be to give them the righjt'ito purchase specified 
quantities of oil from the larger companies at a set of^yerage prices. 
Under the current system, private companies can contract for.inipoAs 
' to meet their planned future needs:' 

1> WOULD A t^ERAL COMPANY DO A BETTER JOB OF frlNDING OIL? 

Would a government-owned company be more efficientlftian private 
entrepreneurs in, finding new oil and gas reserves? Here we must also 
' ask : Might the differences in objectives (profit maximization vs.y per- ^ 

haps, revenue n^jiximization Subject to a breakeven on p^^t),^r the 
. differences in operating constraints (maximum debt levels vs,, perhaps, 
. floors on Josses and risk> effect relative exploration performance? And 
..^ VoUld such differences tend to shift exploration toward inefficient risk- 
a verse projects? Again, as to the aHocation of cafyital, jmuld it be 
shifted more toward' supporting exploration or- toward sudh activities 
as refining amd marketing? , } 

_ Unfortunately we have no quantitative answe'rs to these questions. 
The "con'ventioni4l wisdom" has it that private-oil com parnies. generally 
do better in exploration than public iJbdies, which are too*" risk-averse. 
True, executives of public compajiie^^^6uld have to defend their deci- 
sions before governmental authorities— but oil exploration sometimes 
has to be based on contradictory sets of geological evidence, and, notori- 
ously, often results in a series of failures: Nevertheless, it is the high- 
risk areas that often brij\g in arhigh return. ^ 
^ Can we fairly compatSe private,^ vs.'-public discovery rates per dollar . 
^ of expenditfire? Critics of public oil corppanies often ignore geological 
^ differences that affect costs ih one location as compared^ another. 
They als^v make examples of the smaller public companies that do not 
enjoyeconomies of scale. A recent FEA report cbmparinglijiancial sta- 
tistics .for six^private. and six public companies pointed out that the 
average net income as A percentage of equity was higher for the private 



companies, as wereeverage output in barrels per day per employee, and 
average yearly sale^ per employee. . 

But these statistics are misleading because public companies ofteh do 
not seek to maximiz^profit. For example, Mexico's PEMEX has been 
selling oil to Mexicans at $8.00 pfer barrel, not at the $12.00 per barrel it- 
might get if it w^re interested in naaximizing its net ificdme. Similarly, 
Colombia's ECOPETROL, until recently, sold oil locally at about 
$2.00 per barrel Private companies can also reap larger profits from 
refining and marketing; has any financial comparison looked/ only at 
the exploration side of cotnpany activities? « / . 

All in all, there is really little evidence to support the notion that 
^public oil companies do not perform as well in exploration as private 
ones. In fact, there is evidence to support the argument that they d^at 
least as well, and Senator Stevenson was right in rejecting the conven- 
tional view when he proposed a federal gas and oil company. 

Examine the table, for ex*iple, which compares drilling success 
ratios for public and private companies exploring in the same counti^y. 
' ^ftolofrical conditions can vary consjjderably from natioff to nation, so 
t it is not meanijigful to compare^drilling results as between. coun- 
tries.) Observe that; except for the Indonesian activities of JAPEX 
and AG IP, the public companies generally have higher dnlling^silccess 
ratios than any of the private compianies operating Wimjn the same 
country; " *^ V 

Obvi6\isly we cannot conclude from \he fraffmentary evidence in the' 
table that public oil copapMies ai»e more efficient" in finding oil. Thfe 
numbers dqnot take imo accOTnt, fpr example, the size'of discoveries; 
it may be thfift some of the private companies ham had lower success 
ratios becausie they have b^en drilling in higher risk regions^where the 
probability of feuccesl^^is lowbut the expected size of discovery i^ larger. 

A proper comparison must consider not only success ratios, but also^ 
the distribution of sizes of finds. In addition,* there may be govern- 
mental restri^tlonsj^ on which' compahie/^ can drill where, and loc^l 
state-owned enterprises mfty^jbe favored. Clearly,Ve need much mote 
i*eliable dattf on past pej^rmance of public and private oil com- 



panies in exploration and onmont.*datn d^prribin<r the relative 
risk-return characteijstics of drilling "portfolios" of public and pri- 
vate companies.'as Nvell as daia comparing drilling costs and discovery , 
-sizes for wells* (grilled in area^ with c6in|jarable {Geological conditions. 
Any evaljjation of the .desiraW^ity of a public oil company, in the 
' United Sta'tes must em^c).Iiasize tnejprobably response for such a com- 
^pany to 'risk in exploratory acttyBr^.* Including ^aska, mo^t of the 
new oil reser^sit) be found jpHli^* United ' Staffe during the next 
twenty* Vears_.wi|l cbme mainly from offshore drilling an(^ secondarily 
from d^ll^"? ^1™ few remaining unexplored onshore areas. Even 
in the PfSt' decade, a few large discoveries have accounted for most 
xiotir n*v^ reserves. The issue, then, is whether a federal oil company 
can outpj^rform the private companies in hiirh-risk vefihires. Unfor- 
/tnnatelyJthis question cannot be an^WerecJ on the basis of our current 
limited^piovledge. ^^^/^""^ 

DO'WB NREO FEDKRAI. OTT. COMPANY? 

It does not appeal desirable at this point to establish a federal oil 
-j^jcompanv for purposed of importing crude. T!fl?'eprpblems of distribu- 
tion will be qpns^derable, and there is no reason Jo expect that the 
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federal importer will be able to weaken OPj^C or otherwise o6tain a 
price reduction. On the other hand, it njay nldeed be desirable at some 
point to establish a federal QilN and-ga 3^mpanv that explores for 
and develops new reserves. Perhaps fne best way to find out whether 
a public company can do a better job 6f finding oil and gas in high- 
risk areas than private companies can may be to establish a P'OGCO 
and watch it perform, ' v . • 

While in the long run a FOGCO might lielp increase our domestic 
oil and gas supplies, we cannot look to it now as a basis for our energy ^ 
policy. It is true that w.^ have not developed jiew domestic' energy 
sources as rapidly as we had hoped. Indeed, oil aaid gas discoveries are, 
low, and if present trends continue, we can expect an increased depend- ^ 
ence on imported energy supplies. But this may be due in/part to a!)^- 
ineffipignt pricing systenf that discourages both explorat^n and pro- ' 
duction, as well as an o^iiore. leasing system which, by_emphasizingfv^ 
up-front payments for exploration tights, increase risk, thus mamtain- 
ing the dominance of th© larger companies and discoura^ng competi- 
tion. These problems can be solved, and solving them would hel^ pro-'! ^ 
vide more domestic oil. Bwi we also face -growing uncertainty aboult ' ' 
the quantities of oil and gas that exist underground. Because of this 
we should accept the fact that unless we are willing to pay extremely 
; high grices for energy, the TJ.S, will continue to import oil— at world ' " 
market prices. . ' . • 

^ EXPtORATORYWELLDRILUNG, 196a-1973*(6)-yrlot*ls) ^ / ' 
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t Public companies. AGIP is rsubsidi^ of Italy's EN I; ERAP ire^NPA and 
the Japanese lovemment; aiM ECOPETROU PETROPERU, and PERTAMINA 
Indonesian national oil coropahits. « 
I Includes only new field wildcat wfOs. 



Fre^ owned: JAPEX is partly owned by ; 
are ^pectlvety Colomb^n, Peruvian and - 



Soutcas of data: AAPG Biillttin, I iittr national Oil ScouU Association Yearbook. 
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TESTIMONY OF INDEPENDENT PETKODEUM 
ASSOCIATION OF AMERICA, (#AA) ; 

Hearings before the Subcommitfee on Energy and Founda- 
^<Jie Se^te Committee on Finance-on "Incentives for Develop- 
ing N^Energy Sources," p. 170-188. Hearings held June 20 and 21, 
1977.]* ' . . 

The purpose of ourj)resentation is to suggest critical change^hich must 
be made In bhe AdminlstratioiTs approach [the National Energy Plan] to energy- 
development if domestic producers are to have, an opportunity to meet future 
needs of consumers /or ^troleum fuels. The administration is pressing for total 
Federal authority to^fix the prices and "manage" the supplies of oil and gas on a 
basis which, In our view, would assure declining production and chronic shortages. 

Because the*United States already has a very large and growing deficit in its 
domestic supplies of both crude oil and natural gas, it is our firm conviction 
that adoption of the administration proposals would so aggravate our future 
supply position as to cause intolerable impacts on our balance of payments and 
unacceptable security problems arising out of 6ur loss of control over critical 
^ supplies ^f energy. - , 

The proposals suggS&sted, M^. Chairman, would^^mount to a regulatory overkill 
that wotjld so limit doipestic exi)loration-development investment that depend- 
ence on insecure J|reign energy would be extendi to levels which may never 
be corrected. Wl^ this occurs, many will say, "The industry has failed the 
consumer. The Government must now take oyer." Should that happen, our country 
will— in my opinion — be'^on a headlong course into an energy doomsday that is 
unnecessary and therefore avpldable. £l 

Let's I»ok for a momerrtoatwher^ we stanll to&y.t.In January this year for 
the ^rst time petroleum consumplJ^P exceeded 20 milUon barrels per day. Imports 
of pJ^qJeum exceeded domestic production-^that^is, Ve are apprWhing .50 
"^^ig^P^'ifependency whereas as recently as 9 years ag6 we had the ability to 
'""Imtore oil and ^natural gfl»than we consumed. Our January balance of 
fleeted the worst deficit in' the history of the United States with Imported 
-ijng for a major* share. Vj^ 1976 the total cost of imported oil aad natural 
5T billon. By comparison the totdf -wellhead value of all domestic oil 
^which provi^M 2^^ times the ehergy equivalency — was about $36 
^ .\ . . ^ * , 

There appe&rs to be no disagreement about the need for incentives to develop 
altematijes to conventional oil and^ natural gas supplies. What dpes seem lb 
be overfooked by both Congress atid'nhe Rdministration is the need Ip. bridge 
' tne^ga^ from, now until that day when we can rely eitensively on altmiatives. 
"iCnMje oil and riatural gas presently stippfy some 75 percent of our energy/ For 
the next several years, we Will become, increasingly more dependent on insecure 
forefgnoil unless weliave a vigorous, Healthy and expanding' domestic petroleum 
iridustrjtfTlnstead of 'being encouraged* by soun^, consistent policies, oil and gas 
producets.have been confronted \^fith the following: • 

(1) October 9, 1969— percentage depletion cut from Z^V^ percent to^ pe^cQnt^" 
- (2) March 29, 1975— enactment by Congress of Taic Reduction Act of W5, 
substantiffily repifeling percentage depletion for about. 85 perwot of dome^M^L 
oil and gas. This long-standing tax policy has been left intact for some 100 other 
• extractive Industries ; . ♦ * 

(3) ^ Fehruary 1, 1976 — rollback of approximately $1.50 per barrej for new crude 
oil; . . . - , • . • 

(4) September 16,\1976-r^nactment by-Congress of' Tax Refdrm Act of 1976^* 
retroactively imposing punitive tax on expenditures, not on income of independent^ 
oil and gas producers f * / ' - ' 
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• (6) Oe^mldf ^*?cS2!"'°''"^li 1"*=* °° 'lO'^esUc crude oil ; 

.a^lL^oTFld^iiii^ieTnr """"""^ "'^'^ - <>» -d 
new ^11^"''*' '° °' barrel-on 

The continued lmi»ct of th^e actions on doJIic oil and gas producers u 
to remove roughly $5. billion annually which othenW J would iMTn/nnn M^^^ 

0UTT^^.r''\rT ""'^i^V".'}^- This uX shouTd L^Uny'^o^Sb?^ 

our domgsUc oil and gas prodUctfon is' declining and why we grow ever mo«. rt^ 

wh^^^"??" T*"* lO'OOO '"dependent pr^u^rs anSorer^ 

° "L^^" ^"""'"l be making Vmaxlnnim effort In 

new supplies. But they are not because of the counterproductive effect ofadS 
Government policy. During l»75 and 1976, active rotary rigs werrat a ^X,H?r 

We should be utl lzlng 4,000 rigs if we are to bring on Jiew production adMuate 
to reverse our Intolerable dependence on foreign supplies. This will require msI 
tlve actions by Congress and the administration require posi- 

_ Under long years of price regimentation and punitive tax acUons, total drllline 

m7 to ^f^'n l'*'""^^^ P^"*"' ^° uninter^pt^ dowXnd from 
» Betrenchment by Independent producers was the sole factor In the 
nnm™ 'lO'^^.W'^Pl*'™"*'" """l development. ExpendUures by tte largi 

companies, the s<x:alled "Chase Bank Grou^." /ictualfy incr^sed d'lirlng this 

^-i^'^*' P^^'t °' a' progressive cost-price squeeze Inuwsed by rigid wellhead 
m fi<S?"?';."''°"JL?'*'^*" the,lndependent explorer^^uce^ actlvV „ the 
mid-1950s had merged out, sold out or simply gone broke by l»71. Some 10000 
former independents left tha-lndustry during this period. ThJ Indust^a dec^ 
Zl?edemlTovrrSt.~= ""'^ anticompetitive price-flxmrbi - 

I il**"^ '^i'?.*!'!'^ **" na'^'Ol exploration, development and productloi 
2.*}?"^' highly compeUtlve major Industry In America, there has b^n a trend 
toward concentraUon since the mld-J^s. -fhls trend was cau^ directly by 
Federal Governirient Intervention ^tf fix wellhea'd prices, which '^tablllhed an 
t^^^ri" Tiii" ^^.^"^ ^^TBlnal producers co'uld not Survive. Under ^^ern- • 
ment-admlnlstered pricing, the large units with profit centers worldwide survival 

When Government determination and dominance of economic condltfons are 
carried to the extreme, only the big can .survive. The Carter administration 
energy program Is a blueprint for such dominance. , "imiion 

From 1956 to 1972, geophysical activity, which has been a reliable barometer * 
indicating future directions of rig and drilling activity, dropped 60 percent Active 

rt^ifn'-LT'^n^""^'^ P^"^"** ewloraUon and totai weU completions 

dropped well over 50 percent. lu^icuviio 

«n™?i"*'"'*^i'"1i''.^"''"'^"^"^'«4' ^t'-findlng and developing oil. and gas 
supplies were ^declining over theje man? years, the demand for oil increa^ 
86 percent and consumption of rfatural gas rose 120 percent. The result was 
^A^^^,^ reserves, resulting In Inevltablei and progressive domestic shortages 
and riSlng,dependence on foreign energy" supplies. - J . b«i 

pa^^i^r?"],* demonstrated the vitally Importfct role of the thon-,, 

P^i/f Independent producers. Even thouglfc,the-totaY number of Independent ' 
explorer-producers dropped by half from thelnld-1950's up to the time of the 
ma embargo. In the latest 6 years of this period, 1969-73, Independents as a 
group continued to dominate ln( domestic petroleum exploration and development' 
• In the 1969-73 period. Indep^nts drilled 89 percent of domestic ■^Idcat 
Tr M ^2Sl?n7^ffh7!.n »' theii^flcant new oil and gas fields and account 
tn J^JT.^!^ f , "ii I"** ga» reseiwes found. This 1^ a .significant contribution • 
nSl'^® K*"' to. provide increased domestl? petroleum supplies. The 

ppoblen> has been that ■^tl» indnsery as a whole, ^d Indeplnflents In Articular! ' 
dIcadM. " ^^^^'^ """^ inadequate level for most of the pa^ two' 

n,'^^„"Jl^°f .'"'r^^^'i"!''* ^'^•y*"'' «wt-Prfce squeeze that progressively tiinned 
i tl""^ independent ;exDlorer-prodncfer8,Vhe domestic industry set in motion • 
a resurgence o* effort whlc^ promises to a* .significantly to domestic oTl and ' 
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gas supplies. Th^ industry's responsiveness in this short period has demon- 
strated conclusively what producer's ^ave» been sayinp for years— that expendi- 
turesrto find and develop petroleum fuels would incj-ease in direct .proportion 
to improved price incentives, as they always have. 

While'the increased drillinff response since the 1973 embargo has l>een signifi- 
cant, it is barely a start toward doing what can and should l)e done to increase 
domestic gas and oil production in the next tWo decades until alternative energy 
res^ources can be brought on stream. 

The primary stimulus for increased natural gas exploration and development 
has been increased incentives of market pricing for intrastate natural gas. It 
is significant that where difficult intrastate shortages of gas existed in 1974-75, 
in- Texas and some areas of Oklahoma "and Louisiana, the market has now 
cleared and contract prices are generally down by approximat^y 50 cents per 
thousand cubtc teet from the peak prices of a year or so ago. 

Instead of building on this positive experience, the Administration has adopted 
a defeatist, no,\vin approach wbich reflects a lack of faith In the proven ingenuity 
of our industry in finding and providing increased gqs supplies, and an unjustified 
faith in a regulatory system that has been a faililre on cfjjery count. It is disturb- 
ing that this appro^jjch is apparently gr^ounded on a nu'mber of premises^ that 
are without support livour prior experienc^#j^ 

I w9uld like now to discuss specifically some of the admirtis+ration's premises 
which, taken together, reflect an unjustified lack of faith in our proven capacity 
to solve problenffs. ' ' * . ' 

The primary an^ overriding premise of the Carter program is the conclusion 
that our petroleum- resource base is not sufficient to perinit sighiflcant additions 
ito supplies. In the case of natural gas^ this conclusion was expressed by Mr. 
Jolln F. O'Leary, the' administrator of FEA, who said that natural gas "has 
had it." Such a conclusion is not justified by anything 4n,the great body of both 
private and Government data that reflect expert evaluations of the. remaining 
geologic potential for both gas and crude oil. ' 

Professional" geologists nationwide agree that vast quahtines of riatural gas 
remain t^ be produced ia this country. In 1967, the National Petroleum Council, 
at the request of the Department of Interior* began a study o^ future petroleum 
provincesi^of the United States. The results of the coordinated study, in which 
dozens of the nation's most promineat geologists participated, was published in 
two volumes in 1971. Over 3.000,000 square miles of basitijil area^in the United 
States were identifled as having sediments prospective for oil and gas. This com- 
pares with (mly 50,000 square miles on which oil and gas production exists, or 
has*exI«t^(J toi date-^less than 2 percent of the prospective area,' and most of 
that is relatively shallow. With the nation being called on to attack energy 
shortages -with the "moral equivalent of war." it seems highly inconsistent that 
we slfould also be told to turn our bftbks Qn^&perceat of the prospective oil and 
gas sedi«ients. and simply lie down mnder 'Jpfcug of surrendef. Amendans have 
not*responde(yo tliigreat challenges of the pastin thla manner. 
• Tfie U.S. Geological Survey study of J075 is within the range of estimates of 
mos't resource base studies and is conrfdered realistic by many. The' U.S.G.S. 
estimates for potential conventional natural gas and oil resources are shown 
in the chart "U.S. Petroleum Resource Base." The proved and potentifil gas sup- 
plies in this evaluation amount t^ a 55-tear supply at the 1976 production rafe. 
Another 10 years* pot^ential* exists in "currently subecdnomfc^ resources that 
U.S.G.S. believes will become available with improved technqlogy andA)r 
economics. . ^ a ^ a * 

' These'esti mates do not include potential natural gas volumes from tightshales 
and sands in both the Western a^nd Eastern United States, geopressurized reser- • 
voirs oq the Texas-Louisiana^ <3ulf Coast, c6Sr-in sediments beloV water depths 
of Cd^jb^. Attached to my statement is k summary from a draft ERDA study 
whicrf^p mates a total gas potential of 730 trillion '^nbic feet in just foui; tight 
sand basins in the Rocky Mountain area. Obviously, development of techniques 
which would bring these tremendous potentials into ^production would extend 
our^access^to natural gas not tfV jnst decades, hut by m^re^thnn a century, 
- Just*^as'4|rtviou.<<ly, an economic climate tinder price rej^lAion that would in- 
hibit development of conventional oil and gas. whidi ^he C^^^r plan assuredly 
would, also would postpone*- development of these high-techjgtSology resources for 
th^ ind^rlit^ future. It would be selling -tlie country's consumers tragically shoft ^ 
to write off .the possibility of improviii^^^fwture supply when we have identifled 
potential supplies in such great abundance.^^ *' . 
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Another faulty ^premise uporf wbicb the A^iSiirfStratlon is brfsing Us f?cheme ^ 
for permanent price controhyjj||t« argument that/"'Higher costs (prices to pro-/ 
ducfrs) do not yield more':6^Hfcj|as/* AU i>ast eScperience- refutes that conten- ' 
tion. More oil and gas alw»^|^k»een provided, by drilling more wells. Levels of 
drilling always have been de£0r?nined by prices at the well for oil and ifas, as • 
illustrate<l by the vhturt -U.S. Oil and GaQ Trices vs. I)riUing.Exi)enditures." For • 
each change (up or ^vn) of 10 cents i^er barrel in the composite oil and gas 
price, there has beelf a correspontling • change of $l20 million in grilling 
expenditures. ^ . 

Since 1973, the ri^ie of aBpcQiinmtely-$2.30 per barrel in this composite price 
has stimulated increases in ^exi^nditures of billion per year. Claims have been 
and are. being made to the effect that this acx-eleration iu drilling is not adding 
to sui)i)ly. These statenients reflect an exi)ectati()n that an industry which declined 
for 17 consecutive years and was* in an atrophied condition just four years ago 
«hould l)e able to achieve. a turnaround in declining i)ro(luctiou in just three 
years. Such expectations are totally unreftlistir. On the other hand, they ignore 
the progress which has been made. Production in -1976 was 2.5 trillion cubic 
feet more than it would have been had drilling continued to^follow the 1960-71 
trend. Except for. this real gain in natural gas production as a^ result of increased 
drilling in the past four years, oil imi)ort dependence in* 197G would have been 
more than l,25O,0CK) barrels daily higher and our dollar outflow for foreign oil 
16.1 billion greater. . : 

Siifcilarly. our data shows that fhe decline in domestic crude oil production 
hOH been subs^ntially' arrested. aTid production is some 800.000 bacrels daily 
higher than would have been without the 1973-77 acceleration in drilling. 

LAst year Congress (\econtr oiled wellhea-d prices of stripper well crude oil. 
As an indication ot producer response to incentives, I npte the following results. 
Abandoatnenfs of producing stripper wells have declined shan)ly • • • -^,4 percent 
in the three states wfrich contain about one-half of all the stripper wefljs in the 
country — Texas, I>ouisiana. - and Kansas. Total producing wells in the United 
Stafe* increased from 4*^7.000 to r>03,000 during 1976. Tlds resulted from increased 
drilling as well as the decline in abandonment of stripper wells due to the 
removal of price controls and resultant increase in the economic life of many 
weUs. / , 

17Qually important is that strijjgpr well productionSow accounts for approxi- 
mately 16 percent of dom^^stic oil production — ui) from 13 percent a year earlier 

ami stripper reserves are now eatimated/at 7.5 bilUonM)j[irreIs~-up from 5.H bil- 
lion in 1973. Tliese results are a re<*ix)n/e .<o the positive incentives of increased 
p^jices. - X-/ ' , ■ ' 

W.e4iave made only a small start in mobilizing the exploration-drilling arm of 
the domestic industry to the lev*el of activity at which it can and should be 
oi)erating. To 'make the oil and gas supply contribution necessary to. see the 
nation through the transition period of the next two decades, we must effectively 
double the present^rate of drilling. Tliis brings me to still another unsupportable 
premise of the Carter energy policy* staff which in one memorandum states that 
rednce<l gnergy growth is "fully cornpatilUe with economic growth developnient of 
new industries, and the creation of new jobs." Ontrary to the facts, they state 
flatly, "therejs no fixed relatiqnshiprjjctween energy and GNP." 

KyP over/ the last 20 year8. energy consumption, .G\I* and employment have 
been mirror images of each other. In fact, energy consumption e<iuivalent to one 
billion barrels of oil consistently has been ac^'omfianied by .$100 billion in GXP 
and the addition of 4 million new jobs. ' ^ 

What of the fjiture? The Department of Labor*8 projects that our econoniy 
mu.st accommodate 104 million working Americans by 1985. This work force 
would generate a 19S5 GNP of $1,850 billion in 1072 dollars. Based on past experi- k 
ence. this expansion in economic growth will require an increa^^e in energy use 
of a1)ont ro percent. , . ' 

^ In 1975, we consumed approximately 12 billion barrels of oil mulvalent. The" - 
Uliasc Manhattan Bank estimates that the petroleum industry mpst si^end some 
2i]5 billion (<^^rrent) dollars in the decade 197') ^o 1985 on dom^ic ewjloration 
and development In ordet* to accompli/ih levels of energy adequate S& support 
ouV workforce In 1985. With 1970 and 1977 almost l>ehind us, the industry will , 
have to exi)end at the rate of almost $25 !)illion i)er year* on the average from 
1978 until 1985 in order tcJ^Jachieve the lower level of energy supply of 15 billion 
barrels of oil equivalent targeted by the President's energy plan. The President's 
Crude Oil Pricing Policy, .Natural Gus Pricing Policy and Petroleum Taxation 
Policy are inadequate to generate, these substantial sums of necessary capital. 



' Unlike most otber industrfe, the petroleum exploratioRf industicy if( a high 
risk industry which requires^investor capital in hand. Money canhot be borrowed 
to carry out exploratory drilling prog^ains. The President's National Energy 
Pian (NEP) falls shc^rt in that it fafls to acknowledge that tjie'^pnl^B of a e^vi- 
(Dodity tauik fiot only provide the incentive to- invest capital to brtng on new 
supplies athd also inust prdvide the cash- flow frpm existing pr(>dtiction*to gener- 
ate the investment capital. Even if the President's definition '<)f Vnew" crude oil 
were reasonable and provided market level incentives for significant numbers 
of potential investments, produced? would suffnr cash flow restrictions under 
the President's program that would disallow maximum jjfort to increase domestic 
' supply. 

The National Energy Plan would price crude oil an a replacement cost basis, 
bdt th^ Cr^de Oil Equalization Tax (COBT) would tax all the increased cash 
flow from the producer. The COET amounts to a mal;?}ive income j^distributioa 
plan. None of tlie tax would accrue to the producer for the punxjse of increi^ing 
crude, oil supplies. In the face of naturally declining existing production anu an 
inadequate inflation adjustment factor to' fully refl^cct increasing oilfield coasts, 
the producer would be unable to generate sufficient capital to replenish thi& re- 
serve' he produces. • * ' / 

Natural Oas Pricing Policy as prop<5«fed in 'tVe N^JP suffers Oie sam/ basic* 
economic failings. It would extend federal control of the*i>rice of natural ^/aa sold, 
fn the interstate market, a concept which has failed, mis^rai)ly, to the intrastate^ 
market. The proposal would in fact, roll back process of some intrastate gas. Con-*^ 
sumers of America will have less natural gab available under the President's 
NaturabOas Pricing Proposal than would be available under the present situation. 

Although the President recognized the adverse nature of in(*luding*^intangible 
drilling expenses as a tax preference item subject to minimum, tax, the National 
Energy Plan failed to recognize other critical limitations on cdVltal formation 
^for independent producers.* The provision which limit.s^allowable depletion to 65 
percent of taxable income and the re^nt IRS Revenue Ruling 77-176 particularly 
inhibit independent oil and gas producers from ^generating internat-Junds and 
raising capital from outside investors. ... ^ 

In summary, in order to accomplish the stated objectives of the President's 
program* or the Chase Manhattan Bank's estimates, a favorable economic en- 
vironment for investment in the domestic petroleum industry must be provided. 
♦ Finally, the faulty premises of the NEP include a highly i)es4imistic appraisal 
of the ability of the support industries supplying rigs, pipe and other materials to 
provide thir hardware to signlfitfantly expand exploration j^fcid development. 
Again, the experience of one industry should allay any contrPrn that we would 
be inhibited by rig shortages or other shortages — except where government policy 
may signal such uncertainty about the econ()4ic climate that fabrication of needed 
^equipment is frustrated. ■ . 

Almost 800 units have been added to our operable rig inventory since the pre- 
embargo year of 1972. I might say this is SOO rigs more than expert analyses 
within the industry itself had indicated. Again, there is no basis for ^'f'Hing 
short odr Ingenuity and ability to get on with the task of deyelopifig critically 
needed energy resources. . ' > 

a " SUMMARY J ^ 

IPAA firmly believes that the solution to our intolerable dependence on foreign 
crude oil is to unleash private enten)rise by relying on marljet forces to effi- 
ciently allocate existing energy supplies, stimulate ifinovatlpns to consen*e our 
natural resources, and nikximize effoda to increase domestic supplies to balance 
demand with supply. The United Stiues has the potential petroleum resources; 
and with the proper economic environraqpt, the support industries have the capa- 
bility of responding to increased demand for tjjeir drilling rigs, pipe and 
^uipment. - 

must recognize that conservation alone cannot solve our energy problems. 
Toi^^ly on conservation is to risk a highly reelp^nted economy with ^staggering 
unemployment and unprecedented invasion of individual freedom of choice which 
is a cornerstone 9f the American system. 

In the long term alternative sources of energy will be able to assnme a greater 
. share of our energy burden. Ht>wever, in the shorter term of the next de<^de or 
80, cnide oil and natural gas, will continue to provide the bulk of our energy 
requirement. The only real question remaining is whether crjide oil and natural 
gas \y\\\ be develope<l from our domestic resource base or wbetlier we will allow 
ourselves to become increasingly dependent on foreign natiouss for onr energy 



. lifeblood. The attenOant balance of payment problen/s and the D^eca*bs na^ 
tional security situation make it clear that U.S; consumexj^ should rely -gii^V.S. 
producers, ftot/for^ign coumri^.fortljelr energy sui^Uea.^ ' \ ' 

I ^' / ■ ' i '.^ ' 

, \^ Recognizing that' re^cement cost of energy In the United. States iS the cost- 
or imported ehergy»and that It Id 'economically efladeht and prudent to Encourage 
domestic crude oil and natural gas production at Aarket prices u^ to that coet 
to maximize domestic production, stimulate conservation and conversion to filter^ 
natlvefu|ls, and reduce energy imports, we urge adoption of: ^.i, ^ 

A. CfwHe oil pricing policy 

1 Decontrol the price of upper tier crude oil and ail economically marginal 
crude oil. TJiis will^maximize incentives to Increase production and prevent the 
l)remature abandonment or-^utttng in of^ domestic production which would 
otherwise have to be replaced by^relgn Imports. , , - -^^ ^"utu 

2. Phase out price controls on lower tler^crude oil by the end of May, 1979 This 
would provide the capital necessary for exploration and development to increase 
the supply of energy for consumers. This would al^p eliminate Uie need for a 
cumbersome entitlements program and ^er xegulator;^ burdens. CJonsumers 
would be given a clear signaUj^at future prices of energy will reflect replacement 

B. Natural ga^ pricing policy 

Encourage Increased natural gas production by deregulating the price of new 
2?t"''^oPf P*^^""*"^""^ controls on old gpas. IPAA speciflcally supports 
H.U. ^88. Introduced by Congressman Krueger, et al., and'S. 256, Introduced by 
Senators Pearson and Bentsen. • ; ^\ "^^ 

C. Petrpleum taxation policy 

The Congress must provide a sound, reliable oil and gas taxation policy which 
encourages capital.formation and spending in the domestic oil and gas producing 
I u]ifA7- '^^^ Congress must also correct past taxation policies wlUch are now 
* inhibiting investments in drilling crude oil and natural gas exploratory Utad 
development wells. Specifically, Congress should 

1. Eliminate for independent producers intangible, drilling expenses as a tax h 
preference item subject to the minimum tax. Such a tax iS not a tax on income 
but Instead Is a tax on expenditures. * 

2.. Rerpeal the 05 percent of tarfafile income limitations on allowed depletion for 
ndependent producers of crude oil and natural gas. This provision discourages 
independeritrproducers from maximizing their drilling investm^tsr 

3. Prev^t further deterioration in the percentage depletion j^te and allow- 
able volume. This would alleviate further deterioration o^the capital base oft 
independent producers. ^ \ 

4. Provide for expensing of geological and geophysical expenses rather than 
requiring their capitalization. 

^ Enact an Energy Development Investment Tax Credit which would -allow 
a direct credit against fedi^ral income tax for expenditures intended to result 
in greater domestic energy supplies. 

D. Accelerate leasing program ^ .. * ' ; 

Accelerate the leasing of federnUtfnds on the'^Jtiif^^iJ^ttlfienta Shelf for oil 
and gas exploration and production and reverse federaf pUlftic^nnds policies 
which result in the withdrawal of signiflcant areas from mineral exploration and 
development. ^ ' 

E. Conservation ' " 

Stimulate conservation of » energy and our national resources jiot through 
artificial taxes, end use controls, or rationing, but by pricing energy according 
^o the competition. This Is the most eflScient and least disrupiire way to achieve 
desired results. " , 

F. Regulatory reform . ^ 

Eliminate counterproductive regulations and streamline procedures for the 
siting of energy facilities and transportation systems. 

We have the natural resources, knowledge and capacItyi3to solve our energy 
problem. What we lack are adequate Incentives which the market place will 
provide if unreasonable government Interference Is removed. 
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C. The Relationship Between Federal and State ^vovernment in 
Energy Policy Planiitiiig ' . 

ENERGY POLICY: A TEST FOR FEDERALISM 

(By JonWus and K.D. Woodson ) ♦ . ' 

"The central problem of federalism results from the lack 6f a clear 
demarcation of authority between the states and the fedeiral govern- 
ment. The extent of state power has been a point of contention from 
thp writing of -the federalist papers to the cry of states' rights during 
, the school desegregation contnJ^ersy*. In recent years the dispute has 
focus^ on clashesl)^ween state and federal energy policy. State and 
federal perspectives, regarding energy may differ markedly. T^^^ the 
federal government the energy issue involves balance of payments, 
foreign relations, and national security. To state and local govern- 
ments, on the other hand, tne focus is pragmatic and localized, the wel- 
fare of the state and its fcitizens being the primary concern. Thus, for 
instance, concern for safety ;nay make a locality leery of -nuclear power, 
while the federal government sees it as the only altemative<To drastic 
increases in oilimports. / <, 

Three pcj^iple alloca^ts of governmental responsibility "^are 
possible. In certain areds of exclusive federal responsibiliVj the pDP-^ 
emption doctrine precludes any role for the states. Traditional 
examples of preem^iye activity are found in the federal government's 
leasmg of oil bearing Jands on the Outer Continental Shelf fOCS] 
beyond the S-mSle limit and th'e Federal Power Commission's rFPCj 
control over pricing of natural gas intended for the interstate market. 
In other areas, where the federal government has failed to act ex- 
pressly or impliedly or where- the Constitution has been interpreted ias 
failing to delegate authority to the federal ^vemment, the state may 
act under the police power to protect its citizenry from potential ad- 
verse impacts of energ^deVelopment and utilization. These principles 
are consistent with tradjfcional notions of federalism, whereby the ^te 
and federal ^pyemmeiro are viewed as pitte^ ag{>,inst one another fbTr 
authority or jurisdiction, with the judiciary as the final arbiter. 

The third possibility reflects a more modiem view of^fe^f^sm 
which embraces tl^ conce]Dt of slate-federal cooperation. Cooperative , 
efforts, in addition to avoiding divisive power struggles^ can utilize 
the Strengths 6f ^ach level of government : a federaf mandate may give 
added force to an enactment aiid counteract certain local pressures on 
state governments, while state involvement will incrfea'se sensitivity to * 
local problems and conditions and contribute to effective ultimate 

•Prom the Arizona Law Review. Vol 18» .no. 2, 1976. p. 405-451. Copyrlghtf © 1977 by 
tne Arizona Board of RejrenfB/ FootnotM have been omitted In the Interest of brevity. At 
the time the article jtm published, Jon Mills was Executive Director of the Center of Gov- 
ernmental Responslbtn^, University of Florida* and R. D. Woodson was Assistant Dlreetor. 
Reprinted by permission. 
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implementation. Perhaps the most significant^ advantage is the ability 
,of the co(qbined federal-state iauthwities to draw on all the power allp- 
cated tt> gpvertinlent in the American constitutional system.' The in- 
creasingly complex nature of energy ^problems and solutions seems to 
favor the cooperative approach of this new federalism, under is^ich 
a solution t^ilpned to, the diverge energy needs of America's varaing 
geographicaba^nd sociological ^^ditions is more^e^ily Achievable. 
Under neither the tf?iditiona9^nor the new federalism can the nuKjer- 
, ous facets of the energy pi^leipa be resolved in^ single effort. Energy 
p>olicy development affects nuilaerous toc^^critical to the states^ rang- 
ing from land use to air and T\^ter polffl^)n to public transportation. 
It thus is not a unified issu^*, but a conglwicrate of othei*wise tangen- 
tially related matters linked^ only because p<ll involve energy. The con- 
sequence of this duersity isHhat policy forniulatiou af)pears as either 
• a shotgun .effort tcKtreat all aspects without ad^uate depth in any, or 
as an overly nan'Ow\pHcy that fails to treat comprehensively^ the rami-^ 
fications of the wl\pM energy question. Beciiuse -energy is (elemental^ 
/ to an industralized sgci^y^ the implications of energy policy change 
as suddenly as the scfciety and its technology. Therefore, no eyalua- 
^ tion of energy policy W energy«^onservation can hope to solve ttoni- 
pletely the energy problem. Similarly, the variable nature of energy 
problems and policies prpbludes a final demarcation of the boundaries 
of state and federal aTrthority in this area. Hovever, certain limits 
. a^ diesirable patterns can be defined to guide legislators at the state 
and federal levels ii) determining appropriate areas for exercise of 
, their authority. . ' ' , 

Thi5 Article will examine the bases pfjgfcate and federal power, 
, explorjig areas of both potential and^eg^|yaF (?6nflict within the 
energynfield. Sitiiations in wh^^h" either tJiefpK^r federal government ^ 
appears to have exclusive authority also* wiU be scrutifyzed. Possible' 
answers to problems^aused by the clashing of g6vemmental interests 
*will be suggested, with an eye toward aiding policymakers to reach 
agreements which niay .aveH such conflicts. Finally, a prognc^is of the ^ 
■ future of federiuism in regard to the energy issue will be offered., • 

SOURCES OF OOVERNMENXflTpoWER " V 

It is fundamental constitutional doctrinFthat the United States 
government is one solely of delegated powers. Those powers not ex- 
pressly 'granted to^he federal government in the Constitution lare ' 
reserved to the states. It is from this basis that an examination of the 
respective powe^rs of each level of government must proceed. 

Powers Delegate^ to t?te Federal (^ovemTfient 

Any analysis of state ^and federal authority to make' energy policy . 
^should, begin with the supremacy clause since it is the Constitution^ 
most direct statement on thfe state-federal power relationship. This 
clause gives preemptive power to federal enactments supported by con- ^ 
stitutionally enumeraled federal powers, thus ertabling them' to over- ^ 
, ride conflicting statje laws. Preemptior^^toecome<^6perative through 
. an express dbngressional stf^tement to^^Ofcj^fect, or it fsih he implied 
from the circumstances. For ifistance, Mpfted ^preemption may be 



founjpji^ere a statfe regulation produces results incbndistem^^me 




4 



ERIC 



purpose and goals of a federal 'statute,' where -federal regulatio^i is so. 
^ pervasive as to preclude st^iteaiithority^ (h- where the.part^ular subje^^t 
. regulated demands u^^iformity arn'ong^ll States, f ^ . . . ..^ 

Caution n)ust be exercised th concluding >h'ai.a 
rise to irriplied preemption. Everi' thou^ia mati|enmay,be on^ amenable 
\ to nationwide regulation. Congress Vi*iy^ allow iJie statjp^k role in -aij 
area" whejre- federal prei^ption might be otIleVwise' assumed. An' ex:. 
ample provided by tKe- case of Askeijo^w. Aril€Hcan.JfVaterivdys^ 



* in pioriJa'js territorial yyaters^ -was a,lteged to>e preettipt^d bv-the 
WateSl^ality Improvement Act of 1970. an(J ovffrriding prSa^^les 
/ of feoe'ral. maritime lavsi. Despite t^|rijetvasiyen^fes of ^ con,trols. 
under the Water Quality Improvj^ifenfcAct and the federal gpverri- 
mejit's historie^if domination of mari1S|^ law^hc 



howler, the Supreme 
CoS^rt upheW the stat^ legis1af^bnilp'p^R;hng t;6 -spcicifie congressi^jittr ^ 
expressions of an. intent to maintain ^ tole for-the^state in\ regulating*^ 
^^^V\pil pollutiori...Th^ Court declared^tiTat ^'sea-to-sho^re pollaition" VAs . 
'^^^historically 'within reach of the pSn<||*^>ower of ihe^states," a^d that 
the fed^jal and state enactmeiits wem "harmonious, patls. of an inte^^* 
X grated, whole." This decision clearly * jjemonstrtites thaf^espite the 
•possibility oi^ preemption, federal statutes may set.starra^^S pelatirig 
' "to energy -and. at the same time elli^w or enqourage stat^ staiidaras 
which may be^mbrestrjjigent. ' • ' • . 

Most? disputes over appRcation^v^of the afcprergfci/ > clause iiivolve 
, neither k manifest cQngressional approval, sueh ^amkl ' present in the' 
AsTcew case, i\or a clear xixj^ression of ,preempCi6n.ij^he Supreme Court 
:'it^elf has recognized that^ach case isjrd^cided on'^ts own pecu^rities 
^ and^ tliat "prior case's oh -^reemptioH 'are no^ prj^cisfe^ g\j4^delines" ;.£b 
be followea. Because the is^S^ue is subject to sucl) wide-»ranging judici^J- , 
dasctetion, A court's ^evaluaiR)*a of\Ire giy^jtept matter ^as nfttidnj^i or 
■ • rioc$il can be cibclusife. Ti^e ^xi;5ting casQg ^^abli%'that^a^SSgerierar*: 
•\nile, jpreeiriptipn' of a traditional st:a|t^*ppwer isr«ot favftred, tTiere- 
fe'i;p, ^wheri preemptida or lack thej-eof 43 W cleaif mi tihe face of tjie 
-statute, the nutiire 6f th&!^6Wtjr ^xe'rci^al)y the ^ate apparoiitly: . 
wiU ihflue'nce the determirmtion. Frorni:hesageneral trendy, nawevef;- 
. /ho long*term]guidelines can be formulated, C^o^teivably, a local Ynatte^" . 
oi to3ay will be a nlatter requiring nationwide* uni|onnity in thie * 
future, of VJce versa. Pfeemptfeft 'doctrine :tku§ can be tl^rified liftjfe^ 
.ftirther thah.a delirieatiorl of the threjft s6rn65vjiat broajj^qustiditethttt.^. 
must enter inf6- any preemption determij^ation/ F irst^- is the ^astc\ 
claim '^federal authpi^ty coH^tijbutionally exercised? il^dditiocnally, 
. di4- Qongress- express an ii^ent '6s to whether: preenaptitfn 'sttoiild . 
: operate ?-^P^inallyj if congressional intent is not marij|est,^ does the' 
siibjec^ maii'el^ require preemption err is* it a local^matte^.? I|i ene,lgy j 
m'atters, the alnswcr to the first^f 4hese qu^tionse geiterally depends 
On, irlterpretationpf the constitutional .del^ations. to the federal goy- 
ernitffct or the power to tax, and spend and the pdyer over iRtferstal^ ; 
c'^rherce: OccaSionaHy, the War power Tilso raftv have r^efancc:^ '^^.Z 
y Spending urid Taking Pt>t^;e7'^.— The,3ppcr^l^spendin^ po^ver, 
V 3yhich originafes in article. I j?f the. Consti^u^on^authlfrizes C^ 
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to appropriate and spend in promotion of any objectives dfe'erned. 
• worthwhile in fili^tterance of the ^v^eral;welfaW and'^iibject to the 
lin7i tftions of th^Bitl of Ri^hts/The spending pow>(iP i§. cTf^en used as 
a public policyiooi,tb provide iricentvves.»ft3irciti7veyi^'and ISfcaf goV^n- . 
ments tctake actkyi^ngt ordinarily vrtt^i'n fcderaLcontrp]..,Wrth.niis' 
type of fQdeBii>'i£tioi\ therefore, development of sta^^e enet^ ♦policies / 
: can'be stjbject^d to a brbadened federSLl inflnerioe. ' " • ' * :* ^ - . 
"Biiying compliance," as in the Eme'r^encyHigh^ay Energy Coh^ 




Courts r^'cognize po legal re^rictrons on such conditions so, long, as" 
ijiere is no abridgement of due process. The 'states,' of fcolir^; are fr<ee to 
, Ignore federal .p6licy thus imposed pimply by ref^ctin^? cdttditional ' 
'grants; once money hife been accepted on conditions, -however, the 

conditions must be'^atisfi^jd. ' \ ' . ^ \ \ ' ' - " ' 
' Congress' authority toVlay and qglject- faxea also^s Subject' to few 
limitations. Although thelf basic piir]fcse"o£this ppwer^is f*rofluction of 
.ray^nue, other objectives! sucb as the fcoriserVation' of encfr/^'may te 
accomplished through jt^x inc^ntive^v Taxes hiive b^n used to^^ffe(5f / 
^nergy pd}cv,-'for exaippjj|r-wftb the joil depletioTi valJoWfth^jt^ 'Tix ' 
mcentn-os relating to energy conservation, suckvfts^irtcijBdseKi^^asoli^^^ 
taxe.?, have been continually proposed. - , ^ ^ %. ^ • > : . ^ ' 
■ "♦"^H ^^^^^^^ Pmoer.—As, initially inteiAceted. the-'distributlpn " 
or federal and 's/ktc powers effectuated by tlWcomm^ce^Gl^e-tJni- ' 
bodied the concept pf dual soye^ejg;r|ty, in i;%ii{ch tfi^i spates aind- the 

exercised exclusive authority in th^ir i^speicii,ve-^sj)lAres, Thus: ^ 
, a dichotQFny'existed between interstfite and intrastate cog;^Aag whji^h ^ ' 

.was alsd th^ divlding^Hne for govt^^nment-kuthority/tW^ 

of industry and commerc^e^Jo nitional dimensious^aud , 

social and^conbmic feclis.^tWsceoding local icgicerr/,.t^ 'arJM^^^ 
intersj:ate-intra4ate dichofomy^aui](hating the Toncepfl-prbved to W" 



. _ . , ^ludf /TOatte'rs formei^ly'OonS^^ 

4mstate.in.natui:e. Such po\?w^how:ete>><l^ not Jimijfless.* In deterrlaiii- ' 
'Wfig ^*iif^Jy of a coogrcssionjil ex^irfei^^f ''cotnmefee'clafise power : " 
i^^=I.^^!^^^JL^ P"^^'^ inti^as^t^a,^^rvr^^^^ ' -\ 

,^Mfhef Con^re^s h^S .ar. rational 'Bi%;fpfi6n3U^g t'Hal^Tthe F^Iated ^ i 
raqliv^ty affects jn^^ ife does,.thV.m&aft^J^'^^^^ - 

bV-Siongre.^ to eliminafe \he evilmust be ceasonafte ancl^at/pfefii^^^^^ 




. , , ,7 , . , - ^- ^hat: is Ideal.' th(f Su?5r^i 

,t>ourt, vin iesta>lish«i^ these„ prmc\plesv haS^-reco^^^i Jz^d ^the^^ i^^ % 
reserviB^sopie mattes of conq^erce regulatioiv''to the,stat4 aiia-l<iplafce'"-''4^^ 
?tome restrictiorfs/'on-congi*es^ional power: -'/v^ * ■ ■ ^* v>| 
; •Nevertheless, the expansion of federal inter^at-e.coiT^ircfe iifitho^^^ « ; 
;tjr has resulted' in ihcretising iudicial-scraStitjy Vf state.'l^egulatio^ o£.^^ - 
cOnpfnerce. The Supreme Court has- recognized :tIfaV despite "Cq^ 
power, over interstate commeroe, t^v^ states ^r(i not >prE(c1h(ied, feom . V. 

" ' ' >^ 



exercising their police powers in matters of local concern, "even if 
such an ^xerpise aflfects interstate ' commerce. Ho^yeveJ^, sutetantial 
'limitations remain on state regulaton of interstate commerce. A maipr 
restraint, and one relevant tn establishing energy* policy, istjhe prohibit 
tion against a" state's attempting to isolite^itself frdm problems shared 
n^itS^JnftHy.* Additionally, any attempt at state regulation nwast be 
reasonable and necessary i*!! light of local infe^ests. arid (ibrlcerns. In 
Cities Service 'Gas Co. v. Peerless OU <& Gas Co., for example, the 

" Supreme Court held that state regulation Ihiust protect a mtoifest local 
interest, and must outweigh any natio*lal interest in equivalent regula- 
tion./CTpheld in that case was the po>V^r of a stat^o set natural gas 
prices at the wellhead as a^ means of preventing uneconomtc dissipa- 
tion. The state and federal interests in'^on^ervation coincided, and the 
state means adopted were, held reasonably, related to this -legitimate 
end. This case illustrates that where i^'^ulation of local matters alsa 
operates as a regulation of ii^tejc^^tate comtnerc6,Teconciljation of con- 
flicting claims. of state and kitional poTlrer may be attained only by 
appraisal ajid*acbommo<^ation q4 Ihe competing demands of the state 
and„ national interests involved. Whero^thfe balancing of interests in- 
dicate a considerable state interest inHhe> regulation, impingement 
upoji the underlying federal commerce power may be allowed." . " ' 

/ War Powers.'^Vnd&v the warpowette clause of the Constitution, th^ 
federal government' has* excUt^e control over matters affecting n§i-' 
tional security.. Where federa] authotrty is based on war powers, 
preemptive effe(5t is u^iifornily recogpfi^^. In relation to energy, three 
areas of war powet authoyity n^cjie'^^|kwi recc^ized,; cqntfol of oil - 
policy, generation of ele(itric power, and atomic energy. , 

Recognition of "the" relationship between oiKpolicy and national se- 
curity, began in r 1904 when Presidertt/Taft withdrew several mrHion 
acresVf public lands as naval, oil reserves to ensure the Ns^vy'^ ability 
to fulfill its f lie! requirehienXs; Furthernfore, as learly as 1954 the ne§d 
to supplement domestic supply with irnported oil was 't|iought«to pre- 
sent a threat to national security.- In. partial response \h this perceived 
threatr the Tr^de Agreement Extension Act of 1955 was 'passed, re- 
quiring the Direotor of tlie.Office pf Defense ^lobilization tO;a^ise the ^ 
rresideht.-whenever tliere was reason to.'believe 'that any ar^Kle was 
beirfg iniported^in such^quantities as to threaten national stlcii||tVf Ptir-' 
SHantto'^thi5rAct,"-the Mandatory Oil Ifhport Program was eSablisWd 
in 1959, giving the President authority to regulate quo|{v levels aridial- 
locariqns,to domestic claimants. Thi§ function.: has^.b^n handled ^by 
^aripus agencies in the'executi ve branph, and currently is controlled by 
the Federa> Energy. Administration [FEA]. ' 

The FEA'has been given great leeway by the courts in the control of 
imp^^rts and allocation. In Gulf Oil Corp. v. Simon an oil company 
cliallen/^ed FEA Regulations as violative of the, National Environmen- 
tal Policy Act [NEPA],.arguing that no envirojiniental impact state- 
ment was prepared prior to promulgation of regulations. The^ 'court 
helcl that because, of Cpngress' intention for swift!^ emergency: action* 
due to-the national energy crisis, the FE^\fs actionJi took precedence, 
overvNfiPA,. Th\is federal activity in the area of fuel -allocation has 
preen)pted any aUoca'tion conflicting with the federal scheme. A desig-. 
nation of necessity to national sociirity pursuant to the war power in 
any phase of oil policy seemiilgly would similarly l^jTOP^ stsit^ 

•activity;' ■ ' ' ' ^ 
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The second area in which the waf power hus played an important 
role is the generatioii of electric power. In Aahwander v, TennAssee 
VaUey Aut}ionty the Supreme ('ourt upheld the construction of a dam 
and electrical generating facilities pursuaiit to the war power as neces- 
sary to national security, even though the.construction took place cmr- 
ing peacetime. The Vas(\ demonstrates hotli the breadth oi the war 
power and the impoilaiiGe of the generation of electricity to national 
security. From it can be inferred the possibility of war ppwer pre- 
emption of state control over electrical generation. 

The war power [s most! controversial in relation to nuclear power. 
The Atomic Energy Act of 1046 established the Atomic Energy Cotn- 
mission [AEC] to control policy aspects of atomic energy develop- 
ment. The emphasis in relation to power development was shifted to 
private companies by the AEC retaining power as licensing agency. 
Under current law nuclear power is controlled at the federal level by 
the Nuclear Regulatory Commission. Although for a lon^ period sta 
refrained from acting in the area, the role of the states is currently 
a state of uncertainty, due to an increasing tendency b^ state govern- 
ments to insert themselves in this field, at least as to siting procedures. 
However, the bases for federal authority in relation to nuclear powers 
the war power and supremacy clauses — are foqnidable obstacles for che 
states to surmount. 

Powers Reserved to the States ^ 

State energy legislation must, be based on some inherent or consti- 
. tutional power of the state, generally the inherent authority termed the 
police power. The police power, which is implicitly recognized in jthe 
tenth amendment to the Constitution, entails the broad authority 
possessed by a sovereignty to legislate in furtherance of the heaAth, 
safety, morals, and general welfare of its citizenry. Few judicial liihits 
have been placed on this power, and a' legislative declaration that a/law 
promotes tne public welfare generally is sufficiehl to ensure its recogni- 
tion as a legitimate exercise of the polico^)bwer. Thus," in recognition of 
its broad scope, the police power has b^QfMjharacterized as the power 
"to promote the public welfare by restraining and regulating the use , 
of liberty and property limited only by constitutional and reasona1t>le-' 
judicial requirements." Becapse of the changi^tg social, economic, and 
political conditions, it is a flwcible power, constantly evolving to fulfill 
Its purpose of prpmotinfftbe public health, safety, morals, and general 
welfare. f \ \ 

One of the strongest justifjlcation^/for the state regulation in thk 
ener^ area is public safety. For Example, the storage and distribu- 
tion of gasoline niay be regulate^ to protect the state's citizens from/ 
danger of personal injury: SimiJfirly, the inherent dangers of operat- 
ing motor vehicles justify state regulation under the police power 
despite an unavoidable impaict upon iriterstatc commerce. Similarly, ' 
the enactment of 55 mile-per-hoyp«)eed limits in a]l states for energy 
conservation could be justified undfer {he safety aspect of the police , 
power, sJftce th^result has been a dJecrea^ in highway deaths. Most 
energy-related regulations, however, am.justified as promotive of the 
general welfare. This is*the case, *foA instance, with laws aimed at 
^ conservation of energy resources; an ar^ which is likely to be i major 
. thrifet of state energy policy action. These illustrations should 'dem- 
bnstr^jte the breadth of th^-^J^ke. power as a^'ustification for state 
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energy "legislation >nd regulations. Were it not for/the proeniptive 
effect of fe>(leral jpi*ohmihcoments, (lonhtless the staje pS^ce power ^ 
wouljij provide aifiiple authority for virtually any Vpe movgy^ 
related regulation. Thus the primary questions revolve around 'tlie 
^ scope of federaKrather than state power; where federal power does 
not preclude state activity, state powe^- generally exists. 

ARB*VS (5F present INTP^RGOVERNMENTAL CpNFUCT / 

Although some art!as of energy control fall clearly within the antbit 
of either state or federal authority, the uncertainties in other areas 
have given rise to various intergovemmentrit clashes. Energy devel- 
opment almost inevitably seems- to, entai^t*lireats to the natural and 
human environment ; thus potential- for conflict inTieres in the growing 
public and governmental foncern^rogarding both en??rgy supply and 
environmental protection. The most heated conflicts to date have^oc- 
curred in relation to nuclear power facilities and development of 
offshorp oil resources. An examination of these controvQi*sies is illu.s- 
' irative otthe sort of intergovernmental problems likely to arise as the 
move for energy independence continues, and may provide some guid- 
ance to officials seeking to minimize future clashes. 

Nuclear Power * . . . . 

The nuclear pfiwer controversy currently sparks the most^Jieated 
debate. Several s^tes, concerned witk the p(i»tentially devastating 
effects of malfunctibu' or sabotage, are xionsidering measures to 
or control the development of ni^iclear, power within tlieir borders. At . 
tHo same time the fcdbraV government, in-,part^M^lar fij^ executive . 
branch, has' been promoting the case of nuclear power.^s yet the 
constitutional delineations of power have not been finallt resolved, 
although the federal preemptive claim seems to be prevailijjg in^^'egard 
to most tested aspects of the nuclear power problem. ^ ^^r ♦ ' * 
, It is reasonable to assume that both the .state police power ami . 
the congressional power to i^gulate interstate conrimerce afford suffici- 
ent bas^^ for the, regulation of the design, cqnstruction^ and operation 
of nuclear power reactor. Thus, the demarcation is dependent upon 
the ejitent of express or implied preemption cilrrently operative. Tl 
revelent federal enactment against which preemption must be gaug^ 
is theVAtomidtoEncrgj; Act, the critical provision of which iSta^j 
"[n]otning in this section shall be construed to affect the jtuthority of 
any S^te or loc^al agency to.rcgulate activities for purposes other ^ha^ 
protection against radiation hazards." This proVisipn^has been inter- 
preted as expressing a congre>ssional intent to cnd^v the federal 
government with exclusive authority to regulate the cc!i?struotion and 
operation o:^ nuclear plants, including the discharge 6f iluclear waste. 
According to the eighth circuit court, such federal preemption i^neces- 
- sary in order to en,sure that industrial energy development is not stifled 
by overly stringent req/iirements.^ I|^idcr this' reading, the state would 
bef pVecluded ft om imposing requirements stricter than thoSf of tlie fed- 
eral government. Even under this view% dioweVei', a st>ate' role might ? . 
be possible in such matters as the siting of nuclear plants. v 

A separate question is presented by a total state exclusion of future *^ 
nuclear plants or even p^jjbftps a conditional cxchision r should ex- 
clusion-- have the same legaleffect as regulation? General principles 
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developed in relation to the commcrci clause indicate that exclusion 
would not bo. permissible if it resulted in an undue interference with 
interstate commerce or if it imm)sed an unduly djt.rimental effect on 
. other states, rommentafoi^s hnve>tate^l, however, "ft]hcre is no room 
fpr any^ ar^riiment that state bijis irfiposing a prohibition\)r mora- 
• tftrium on the construction of nnclear power plants are not within the 
mtenfled scope of preerr^lption Ix'cause Congrress did not dir/»cMy"con- 
templl^^te this type of statte ^regulaton' in enacting [section 2021}." 

Future liti*]:ation of the nuclear issue is certain. It is also possil^lo 
that future federal legislation may attempt to clarify the area. Despite 
claim^to the contrary, it appears that states may have a role in regulat- 
mg rfome aspects of nuclear power plants. The extent to which this 
regulation w^H^bc allowed remains to be determined. 

Offshore Oil and Gas Developrnent ' 

Jurisdiction vXiv<H*-t5ffshore oil reserves has been subject to continued 
dispute for mxr 20 ,Vc5rs. Nonetl'feless^ the United States has turned 
/ increa^in/rly to development of this resource in an Effort to reduce 
,depe*id^n^on foreign oil. In United Sthtes v. California the Supreme 
p^irt helcMhat .the feder^F ofovernment had- full don^inion over the 
3-mile teri^^rial sea and the land thereunder as an incident of national 
sovereignt;3^>This decision wa^i partially nullified by the enactment of 
the bubm^rged Lands Act whereby the federal government relin- 
' quished to the coast^al .states submerged fonds lying sea^^ardSSrom their 
i*pspectiv^ boundaries for a distance of 3 geographical milesf^ . 
^Under/the Submerged Lands Act the Ufiited StWes retains control 
of the land and water pf this belt for purposes of commerce, naviga- 
tion, national defense, ancV international affaij^? The Act indicates 
that the rights retained By the fecleral government are paramount to 
.the pr(^rictary rights granted to the states but ^o not 6xclude exercise 
of those rights. Tltc states have powerto administer, leas^ and develdf^ 
the.subm&rged lands and the natural resources of the marginal bellP 
'siibje^to the priority of the federal interest in those areas named. 
These^eservations by. the federal government are in reco^ition th^t • 
the terrjtonal. sea is a maibr channel of interstate CQmn\erce with ' 
important Qefense implications, but they do not reduce' th? . states^ 
ntle to such lands beyond that inhereiiH: in the supremacy clause of th'e 
^ Constitution. Thus the Submerged Lands Act granted to the coastal 
states dominion oyer the offshore Seabed wj^thin the territor/al sea. 
Iho Act? expressly declared that ^ts provisions in no way Affected 
frderal control over. the OCS-beyoncme uiJb'ginal shelf. By tllle Outer 
Contineutal Shelf Lauds Act of 1053 Congress had declaiedMt t^ be 
the poJicy of the Tnited States that the subsoil and seabed of the'OCS 
are subject to its jurisdiction, control, and power y3f disposition. 

The Outer Continental Shelf Lands Act expressly authorizes the 
Secretary of Interior to prescribe rules jindiregidations which he deems 
necessary foi^he leasing of OCS land^frThis. authority has been used 
^to formuljfte regiflations designed to insure that developmenpand oper- 
ation of oil and gas wells are done in a safe and efficient nii^aner All oil 
aiKl gas Wses issued under tU^ authority of the Outer Continental^ 
.SJiclf Lands Act ar^ subject to forfeiture for any breach of the rules 
aud regulaitous fonnulated by the Secre^iry. Nftt only does the Sec- 
retary have the right to lease lauds for oil and gas develop- 
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ment, but he also has authority to grant rights of way through the^^ 
lands for the transport of oil or gas. Such authority giveis the federa^ 
govemment-the ability to control the location of pipeline corridors up 
the states' territorial sea. The successful completion of corridors Cb the 
shore depends on the coastal state. Thus, the rules indicate that a coast- 
al state, may not arbitrarily exclude ^or unreasonably restrict- energy 
production and transmission facilities. The standards effectivelycondi- 
tion grants under the Coastal Zone Matiagemcjit Act on \\\q, states 
meeting their obligations for energy^retjlted siting within their coastal 
zones* / ' . r^*^ 

The federal government therefore has a tremendous imp«(jLcton 
energy-related development through its direct contj-j)! over the disposTN 
Ation^of federal lands. In turn, thijs federal power ^an have a strong 
Tmjpact on state land" use decisionsi Presently, the federal goverrfment 
is attempting to coordinate the disdosition of federally controlleciOCS 
lands with the affected coasfal states' management programs. - 



POTKNTIAL GOVEKN'MEXT ROLES IN bEVELOPINO ALTERNATn^ ENERGY 
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Following the 1973-74 oil embai^go itnposed by the Organization 
of Petroleum Exporting.Countnefi, attention has focused on devebpii^g 
.altrematives to petroleiimlTs a' source of energy^ In general the. poten- 
tial for intergovernmental conflict appears lesser in regard fo solar 
energy, geothermal energy, wind energy, and energy gertaratcd by solid^ 
wastes than is true of the traditional fos^l fuels or of nuclear anergy. 
Thi^ is because developtjhent of such ener^' .forms is hot Icnown to^ 
entail the dangers of nuclear power or the environmental costs of fossil . 
fuel extraction. Corroa/ondingly, the prospects for fed^a\-state coop- 
eration are greater. 'Ricre arc nonetheless legal questidhs'concevning 
flie appropriate role of each level of government in the\dev^(lopment 
oT each of the primary alternative energy sQiipoe.s, though the issues 
differ markedly from thos^ raisecf by the phii^iousjy discussed conflicts^ 

Solar Enerffy " ' , ) ' . - ■ > 

An enormous supply df energy is received by/the earth from t^e 
sun. Solar energy is estimated* to'haye the i^otf<nt*al for suppVving 25 
percent of the United States' energy needs /by tlw*; year 2020. The 
greatest potential for early utilization of solar po^yer lies in heatirtgv 
cooling, and supplying hot water ioV buildings — uses vvhich currently 
constitute 25 percent of United States' energy c^sumption. De.vel-; 
opmftnt activities- aimed at converting solar energy into electrical, en- 
ergy also hold promise, though the ifnplementation stage for sucH 
systems lies some vears in the future. S^^^ . 

. Although the development and utilization of solar erff^ could do 
much to offset present and future energy shortage.sjliki^^ ^V^^^ costs 
to both potential producers and consumers are fprmicmble. State and 
federal governments thus may find it desirable to offer^a.sJ^rstance in 
the form of financial assistance to researclijand development,^^ well 
as tax incentives for commercial and pjrivatffutilization. Ix^ addition to 
offering support of this type, governments p^^ill need also to prescribe 
protective standards and other regulatory measures. 

Financing resehrqh and development is of nationwide importance 
and logically is a^Wtter'for the federal government. Congress has 
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" already taken certain steps in this area. The Solar Heating and Cooling, 
Demonstration Act, for example, directs that $60 million bo^applied to 
promote) the practical use^ of solar ^technology.. Another statute, the 
Solar Energy Research, Development and AcLiunistration Act, al- 
located $77 million for research and d^velopmeTft of solar energy on 
a commercial scale. So^riti states have taken their ^)\vn initiatives in 
funding research and development rfiicilities whiih can provide in- 
formation on solar energy,? Cooperative funding efforts puch as th^e 
flow naturally frorffthe state and federal governments' mutual interest 
in the de velopment of clean energy. ' 

Even under present technology, widespread use of' solar energy 
systems for heating and cooling residences and commercial build- ' 
ings is feasible, and some states may wish to encotjrage/such use 'due 
to the diminishing supply of fossil fuels. The most effective "tool 

, available for a state to implement such policies traditionally has been, 
the tax incentive. Specifically, exempting the construction and maiii^ 

• tenance of solar energy facilities from state sljes taxes; ad valorem 
taxes, corporate taxes, and 'in some states income taxes will provide 
a financial incentive to solar energy use. Corporations manufacturihg 
equipment for such systems also could be given tax relief. Several 

• slates have already enacted such measures into their tax codes. The • 
federal government, of course^ could provide similar incentives 
through the federal income taxation, system, and such proposals are 
presently Jbeing considered by Congress. Because each l^vel of govem- 
meht has its owri tax system, tptergovemtnental conflicts seem un- 
likely; rather, the coexistence of state and federal nleas^(es increases 
the incentive to produce and utilize solar devices. ) * , ^ 

The potential proliferation of solarrenergy users will call for^itie 
soi-t of governmental controls establishing, protecting, ai^ regulating 
lights, in solar power. Obstructions blocking access to the sun, for 
'.instance, x^uld render Wnits ineffective or totally useless. Although 
at common l;aw prescriptive rights 'to light could be acquired through 
' use>oyef a period of ^ears, many American jurisdictions have abro- 
gated the right to acquire such easeirients. Nor has any other sort ^ 
• of li^ht across adjoining lands been reloogf 

nized, though litigation of this issue has been scarce. If solar users 
are to be assured aTcontinuing supply of their energy source, therefore, . 
it will be necessary for states to create and define legislatively solar 
rights as a form of property riglit. Indeed, establishment of such rights 
would seem a necessary prer^isite to the consumer's substantial 
investment in solar equipment. Protection of this investment is 
cjearly within the state's police power. Ano^ier area of police power 
regulation 'potentially requiring actio© to ffermit and encourage solar 
energy usci involves modification of restrictive zoning controls govern- 
ing residential architecture. Building codes also mav require amend- 
ment. ^ 

Although these areas of reflation are preeminently within state 
cmitrol, a substantial supportive role can be served by the federal 
government. In 1928 the United States Department of Commerce ^ 
published a Standard State Zoning Enabling Act as a model for state 
legislative enactments empowering local governments to establish land 
use cpntrols. A modification of this Act to protect and encourage solar- 
energy use would both aid states in amending their own laws and pro- 



mote uniformity among the states. This is only an example of il;^ 
potential guidance and technical assistaitce which the federal govern^ 
menl, with its vast resources, is capable of providing to the states. , 

Geothermal Reaourcea , , ' 
- A second energy source inviting cooperative state and federal action 
derives from the molten inass known as maprma, which is usually 
foulid 20' miles below the earth's crust. Fissures in the earth's crusC per- 
mit the magma to approach the surface, enabling man to exploit it' 
as a source of energy. , . ' 

Since geothermai resources are a complex mix of water, thermal en- 
ergy,, gas, hot rocks, and possibly other mineral byproducts, a funda- 
mental legJil problem associated with them is one of classification. 
"Ownership and 'control of such resources on lands " subject to'p^ior 
mineral conveyance by the federal government are in question due to 
this lack of definite classification. Different laws deal with ownership 
' and control of tile minerals, gas, and water found on lands within 
known geothermai resource areas [KGRA]. Prompt and beneficial de- 
velopment of geothermai resouEces is dependent on determining, which 
set of laws is the applicable 'one. For instance, federal rights in geo- 
thermai energy under mineral reservations contained in various con- 
veyances of public land are dependent on this resource beirtg classified 
as a'^mingfal. If the mineral classification is upheldyliowever, no estab- 
lished leasing authority for geothermai resources on federally con- 
trolled offshore lands will exist. 

' Courts have varied in their classification of geothermai resources, 
vand hai^e classified them differently for different purposes. None seems 
satisfactory; having^characteristics of water, hiineral, and gas, geo- 
thermai resources fit neatly into nb category. Water is nie|Bly a trans- 
port mechanism for the energy, and sometimes must be artifically in- 
troduced into the system. The steam produced, on the other hand, is 
a result of the resouj-ce and not the resource itself. 'Jfor does geothermai 
energy ha»ye the clmracteristics traditionally associated with a min- 
eral, i^robably the most logical resolution of the classification problem 
would be a distinct classification of geothermai resourcps and enact- 
ment of Sepalute regulation^ apverfiing them;^ Since most^<^ tbe 
"blassification problems arise in the^context of federal l^-ws and re^j^ 
tions, corrective action also* must take place at the federal level. >f. 

The primary problem area involving pe^ntially conflicting state 
and federal laws involves the presena& within a KGRA of lands subject 
to the jurisdiction of different governmental entities. Under the Geo- 
thermai Ste^Sh Act of 1970, the Sccretarfy of the Interior has discretion 
to conserve properly the geothermai pool*and to require lessees-to unite 
and operate collectively as a unit. State and privately ojwijed land 
adjacent to the. federal lands within a KGRA is subject to control aiul 
regulation by the states.- Responsibility for the management ^f a single 
geothermai reservoir that underlies lands controlled by separate- juris- 
dictions tihus must be assi^ed. . ^ ^ 

The problems' which might arise due .to separate jurisdictional con- 
trol are wpUvillustrated by the experience ^of the petroleum industry.: 
*The rtfle X)f ^capture has characterized petroleum exploitjjtibn in the 
United States with unfortunate results, each developer, bem^ entitled 
to wliatevei oil he jcjould produce, literally raced to extract oil to pro- 
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tcct his interest. This resulted in waste, and, on occasion, damage to 
the underlying oil pool. The rule of capture has recently been tempered 
by basin management concepts, however, these controls "came late to 
the petroleum industry. To insure the beneficial development of geo^ 
thermal resoui-ces and to prevent overproduction of the field, such con- 
trols should be introduced at the eaVliest possible state of development ' 
1 he reduced output from a geothermal well due to overprvoduction can 
result in a loss of pressure within tlie well that can preclude the fur- 
ther generation of energy from the source. The uncertainty resulting 
from.thi.s'doii^t as to tiie potential duration Wthe source could dis- 
courage a geothermal developer.. He must have reasonable a&urance 
that the geothermal resource -will suppoit the generating facility for 
a sufficient period to justify the investment. ' 

Regulations contained within the 1970 Act require compulsory ■pool- 
ing, and unitization i>i production which allows all lessees of a com- 
mon pool to share equally in the production. S5di a plan seems to be 
a signihcant step in solving the problem of overproduction. Some 
states have taken similar action. New Mexico, for example, has enatted 
legislation which perniits holders of state geothermal leases for the 
same reservoir to enter voluntarily into agreements to enhance pro- 
duction, with the state icfrulating production for maximum recovery. 
However, the discretion is that of the developer, not the state. Con- 
siderafion shoukKbe given to a riinctional management system, involv- 
ing, both state and th(^ federal govetTiments, that insures to each de- 
veloper the control ovec its NTespectiye lands, but at the same time, 
gnaranteepthe proper nise^ahd develepment of the geothermal re- 
source by muiiitii^ing waste. A cooperative plan seems to be the most 
promising scheme since- it takes into account the unique nature of the 
geotifaecmal resource. ,f , . V 

A^ governmental rple Jn prpn^ting. geotherlhal development also 
seems an/approp^Mate^^oncoiiijtant to the regulatory function. Federal 
tax incentives that would ^ncdurEige industrial development of-gco- 
therhi^l resources should be made available. Tdx writeolfs for geo- 
thermal eictractive industries, deletion schedules and depletion allow- 
l^^nces for geothermal resources, and capital gains treatment for promts 
would bp important economic incentives if offered to geothermal in- 
dustries. The state could also otfer^taxWcentives that Would favor 
geotherma/1 industries. Property used in ^e. extraction of geothermal 
i-esoui-ccs could be exempted iroin ad 'vdorem^ property taxes, and 
equipment purchased for the .extraction could be exetnpted ^if^m sales 
taxes. Additibnally, incoine realized from tfie manufacturing and sale 
of equipment for the extraction of geothermal resources could be ex- / 
empted^f rom state income taxes, • 

Wind Energy ' * 

' Wind energy, another alternative ener^ source in the development' 
stage, al?o seems amenable to concurrent state and federallawmaking. 
Aside from the obviousililficulty'tharoiny^rtai the nation 

have sufficient sustained wind velocity to allow the economic utiKza- 
,tion of this enefgy^ source, the major impediment to prompt imple-^ 
(mentation of -wind energy ^gpllbms may involve legal questions of 
'aesthetic pollution. The objection to electrical transmission towers^as 
aesthetically degrading would appear to?6retell the pubKc reaction to 
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windmill towers ; the possibility of a'windniill on every other roof \yill ; 
probably be even less jicceptable. JLndeed, building codes and zoning 
height regulations on the stat-e aiTd local level may now prechidevCli^" — ■ 
installation of windmifc o?.may be so us(vd in the future. Federal and 
r state goverftments shoUld act cooperatively in thif area to test and en- 
cour^ige public accepttince of windmills. State governments, with pos- 
sible federal assistance, can also make any changes in state enabling 
laws necessary to alj^w local zoning and building colie changes favor- 
able to wind energy titilization* . . ' . 
. Several additional problems arise from attempts to' harness ivind 
energy. A difficulty shared with ^olar energy is the lack of recogniz^ed, 

^ legarin^rest in the energy source. Courts presently do not recognize 

^ any rigl^t to the air flowing across the land of aftiothier. Uiitess sufficient 
spacing is maintained, adjacent units could interfere with Hne another, * 
thus discouraging widespread utilizaion. Furtherjt:the public accept- 
ance problem could be exacerbated if a potential user's riglit to operate 
his unit without interference remains uncertain. State legislation rcc- 
oghizing and protecting wind energy rights is the preferable solution ; 
in its absence^ local zoning controls can remedy thej situatichj'-aljpeit 
less eflfectively. ' • S 

Other problems arise from the lack of le^l standards refining own- , 
ership in the atmosphere and its currents. Rights to wind energy f rpm 
federal and state lands mustVbe determined, and appropriate leasing 
■ procedures established. Moreover, possible windniill interference with . 
tele\8ision,and microwave transmissions must be anticipated and dealt 
with. Constructipa of pther tall stWteturis — electrical transmission, 
towers, skyscrapers, and others^has been^allowed even though it in- 
terfered with electromagnetic taransmissiohs. State and fede^l entitieis 

^ with^ responsibility for communications and *euergy development 
should confer >regarding this problem and attempt to reconcile the 
^ competing* interests, ?^ * ^ " 4 

Energy from Solid Waste ^ 
, ' Finally, attention should focu|^qd;he use of solid waste to cre|fe 
energy, an area which has been th gl ^jh y t.of /Snsiderable recent federal 
and state attention^ 0{gamic waste, which x^mstitutes over half of the 
total waste generated eao^ year, can produce Efficient energy to replace 
at least half of presel^tj-oil imports. Development of this promising 
energy source depends on interrelated efforts of state, federal, and local 
governments, ' ' » 

In general, the municipalities are responsible for and bear the cost of 
collation and disposal of solid waste. This would seem to imply that 
the limnicipalities should also be responsible for implefnentmg pro- 
gram^vhereby recovery ifrom solid waste would become possible. How- 
ever, the iiiitial' planning and construction costs in \;olyedin>.converting 
from a disposaP system to a recovery system may be prohibitive to the 
municipalities^,.Further, the quality of solid lyaste required to be fed 

. into a processing unit to insure its efficient operajiion may require the - 
joint operatipn of a unit by^several municipalities, resulting in shared 
benefits and requiring cooperative planning and development. With no 
4 municipality having 'more authority than another, disputes among the 
municipalities concerning site location and distribution of the benefits 

' could lead to unnecessary delays in the planning and development of 

V X the processing'unit. - , (^.- , 
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A plan implemented by the states with the copperation of the munici- 
palities appears to be a possible solution. A sta^ide plan would help 
• to insure efficient planning and maxiipum utilization of^aolid waste 
through larger, strategically Ipeated processing units. The states could 
assist also in financing the planning and construction costs of the proc- 
essing units. The aid ofthe federaj government v^uld significantly add 
to these cooperatin^e efforts. Unfortunately, however, the federal gov- 
enunent presently, appears to lack a strong^commitmenl to solid waste 
•.recovery, at least in,part because wa^te disposal has been^^ecJTIsid^ed a 
local rather than national matler. The thrust of waste miWagement>>;as 
redirected from disposal to resource recovery and federal involvemeM 
N initiated by the Resource Recovery Act of 1970, authorizing the Secre- 
^tarv of <iie Interior to carry out demonstration projects. Still, the fed- 
eral effort in this area has not significantly prognessed. . 

The federal role shoi^ld be 'much greater. InXddition ta/flnxincing 
research and implementatibn projects, the federal goveptment shouW 
•coordinate overall research efforts, providing technk^a^istajji^^ 
state and. local goyemments, providing the necesss^ inceirtives for 
mcr^sed use of recycled materials, and increasing tha>frareness of' 
stai^and local governments of the potential beneRtajf^ energy and 
Y^source recovery' from solid waste. Should the states fail- to begin 
^gj»tfipt utjlization of solid waste due to economic pressuries or conven- 
\]#ce;the feaenJ government has the authority and means to overcome 
Nthese problems^ Solid wpiste is a problem national in scope and inter-t^ 
state in character. Prompt development of erttergy recovery from solid A. 
waste wflV require 3n expanded and accelerated federal role. Strong 
legislation IS- necessary. to insure adequate federal support, guidance, . 
and initiativ^. . ^ , T; / ; ^ . ' 

The, federal govertijuent, in Edition, mtist take steps to make the 
economics of energy. re(«Very from solid waste more attractive. Al- . 
though state action toward this goal is also ^sible, the states acting 
sjipne cannot eliminate the presently existing economic disincentives. 
rhe problem lies in thriee^primary areas : discriminatory freight rates, 
federal procurement policy toward producfevcpntaining recycled mate- 
rials, and taxes favoring utilization d«a^leiable energy ^ources,^ 
Ihe cd^of transportation may be.determif^ative of whether ener^ 
recovery^om solid waste can be economicalVThe marketability of re- 
covered energy will depend on its economic competitiveness \^th virgin 
materials used as energy sources, ilvideiic^^hows that the freight rate 
stnlcture discnminates against some secbndary mateii|ls in favor of 
virgin materials. Since delivery ccfet represents a largel>ercentaffe of 
the p?^e of solid \^aste, such discrimination in the rate structure places 
recdvered energy at a^erious disadvantage bn its economip comp^Ktion 
with virgin resources. v : ^^^'^ 

A second important factor in ensuring the economic feasibilit^f 
energy recovery from ^olid waste is. the marketability Of inorganic 
materials separated during processing; Such $ales couldhelp offset the 
necessary cost of processing the ?oli(ivwaste..The feddkal government, 
although the largest jingle purclmsei^ f many.United States goods and 
services, consumesd^ tlian 4 percent of gro^ domestic output. On 
tJle surface, then, it would appear tj,mt the effects of federal government 
purchases would be minimal; however, a government program aimed 
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at the use of recovered.materials should increase public awareness^ojf 
the potential for recycling. Moreover, the widesprend circulation of 
federal specifications on recycled material would tend to encourage 
state a^)d local govoiTiments, as well as the private sector, to utilize 
these materials* SiniilaiT)urchuse policies by iho'S^tafccs cou4d add sig- 
nificantly to the developmeiiJt of the recovered energy n>arket. Ac-* 
cording to the ^Environmental Protection Agency [EPA], federal 
procui-ement regulations i^n the past have favored the purchase of prod- 
ucts containing virgin materials, requiring in certain cases that they be 
purchascJd in preference to products containing secondary material^ 
The GeneralyServices Aiiministration responded by instituting a pra-N 
gram emphasizing the procurement of products containing. secondary 
materials. Th^^ program,, aimed primarily at paper products, sHouW^ 
bo expanded so as to giv-e maximum incentive lo potS^tfli^developers 
'-^ei-gy from solid waste. - ^ ^ • 

Finally, ' changes/ in . the system of tax' incentives are n^essary. ' 
Capital gains treatment for profits, tax writeoffs for extractive indifs- * 
tries, depreciation schedules, and depletion allowances favor the use cd 
virgin materials. These allowances prgmSte the use of virgin resources 
/ in place- of seconda^^iAaterials, in effect subsidizing virgih niaterial. 
use/ The system of jEok incentives should be reversed, to favor the 
utilizatran solid wasje. , v / 

REGULATION OF ENf^lGY DISTRIBUTION 

The allocation ^hemes which attend the energy crisis provided^an 
example of both comiict and cooperatiom. Th,e federal .Emergency 
Petroleum Allocation Act had specific' provisions for a state role in 

- ' allocating petroleum. In some atates cooperation was amicably 
achieved, while in others the proceoures i-esulted in strong state objec- 
tions. Since the federal government has^exertiid authority over distri- 
bution, ftis-likely that in future shortages the federal go ver;niilent may? 

^ exert even greater controls* Given that these controls will be a result^ 
of 'shortages ^nd that the goal of the states will be to obtain as much 
fuel foi; tlieir^ own 'citizens' needs as they can, conflict se6ms inevitable. » 

The transport of energy falls to a large extent withi^i federal regu- 
latory authority since energy transit involves intcaij^tate commerce. 
Whether by pipeline or other means, tlie federal govertiment, through 
* the Interstate -Commerce Commission [ICC] ai>d the F^PC^ largely 
contr0fls the transport of energy..However, there does exisit a role f^ 
the states, particularly in controlling the distributioav of ^^Jlectrical 
energy. ^ ^ , 



Electric UtUitie^ 

The electric utility industry is. currently undergoing extensive 
tr^formation resultinjg from recent energy short it^s,_ escalating 
costs, and increased public ^indignation at rising pric€^ forSijgtricity 
Service. In the current context striking the necessary balance bStween 
investor and industiy interests on one hand, and consumer intei]4sls on 
the other, has bricome an exceedingly cdmpiex process. Several federal 
agencies have limited authority over electricity distribution; howevery 
the pritnitry goveminental control in this area has' traditionally been .| 
witli the states. State public .Utility agencies geliei-ally have the power 
to prescribe fair and reasonable rates and charges, classifications, and 



standards of quality and measurement, and to e^if ublisli u uniform sys- 
t(vn of accounting andAepoitirig by each public utility Further, such 
agencies dvei-seo rep»fi^, improvements; additions, and extensipns^to 
th^acilities of a pcGlui utility which are necessaiy to provide ade^ 
quate sei-vice and promote. the conveaicntie and welf(ire of the pub- 
lic. The authority of the states' to act in;'the area of distribution of 
electricity is well recognized. Ilowevet.', since new afitl possibly un- 
tried methods' arc called for in dealing with the current energy situa- 
tion, coiistitutional limitations on state power should be carefully 
t delineated. • * , . 

An importantj^ourco of likiitatiou on' state power to deal in the 
area o^ electricity .distribution is the preemptive authority of the var- 
ious federal agencies. For example", the FPC ha^ authority over inter- 
state sale of electricity, andj requires all public electric utilities to 
make periodic reports of their operatio'hs 4ind accounts. Addition- 
ally, it plays an important role in the planning and coordination o'f 
regional electric generating facilities. It may order a public utility 
to connect its transmission facilities- with facilities of one or more 
individu^s engaged in the transmission or sale of electrical energy, and 
to sell'or exciiange energy with such individuals. Jn ^he event of 
an emergency, the FPC iWay require temporary connections of facilities 
and such generation, delivery, interchange, or transmission of electric 
energy as it decides will best-remedy the siJjAation. Anothift- federal 
agency with responsibilities whicl^alfect electric utilitWis tjie EPA. " 
The EPA, concurrently with state environmental agencies, has aut^hor- 
ity over the enviromnental impact of electric utility polices. Finally, 
the Nuclear Regulatory CcJmmission is empowered to deaUvith thepro- 
jiuctiqp^'6f nuclear energy. - . / ^ 

Thu^ the federal government njtairttains a significant ld(vel of au- 
thority over certain specific regulatory areas related tcthe generation 
of electricity. This authority is direct and affirmative, as in^ the de- * 
termination o^ fuels and direct regulation of intei^sbjafe sales by the 
FPC, as well as indirect and negative, as in the area oj^nvironniental 
protection by the EPA. Up to t|iis time, however, there 'has been no 
agreeip^t among the branches of the federal/government regarding 
the direction a comprehensive regulatory. solieme sl^j^cflU take. State 
and local ^governments and p^vate ilhdivi^uals are left to exerbjfje 
considerable authority to defti with the evolving electricity conversion 
problem. Given this option, the states have generally chosen to con- : 
centrato on electricity distribution issues, su^ as rate structures, ^ 
ratjier than to confront directly the conversion problem. It should 
also bo noted tjjiat the electric utilities themselves maintain consider- ^ 
a^e control over the^ equipment used, the prbposed sites to J>^evel- 
oped, and the fuels to be burned. While the states have coifisiderable ' 
power to regulate conversion^hey have generally failed to exercise L 
this powerexceptinthe contfextqf other issues. ^ > 

Natural Gas UtUitiea * ' 1 ^ ' " 

Natural gas is currently under extensive control b^rthe FPC.« -Fed- 
eral regulation began as early as 1938 as a result of requests bi states 
which have been frustrated in their attempts tb deal withthe vertically 
integrated indj^^tly at the local revel. During this early period, the 
Supreme Couit had effectively precluded slate regulation of interstate 
naturaLgas jrs b^ing^in violation -qf the coinmei'ce clSxjse. States were 



permitted to regulate only where intors^te, coirtmereb ended and int ra- 
state febminerce began, that is, wheire pipeline^pressure was reduced 
and gas passed into local distribution, systenis/Thii^ left the^tates 
free to coiirrol rates; charged by distHbut^^^ but 
" unable to control prices charged by interstate pipeline'^cbihpanies to 
distributors. The purpose.of the NaturalXi^s Act was to/fiU this gap 
'between prodtictioh and distrib\itioirin which ^^he states could not act. 
The FPU was^giveii regulatory authority over the interstate trans- 
portqjtion of nai^ural gas, indutling j:he power to set '*just and reason- 
able" rates, Dii^ct sales lihd inti^tate disWbution are not witltin the 
Commission's jurisdiction, jalthoOgh thel^have been pi-oposals t6 
extend its power into this area, / \] • ^ 

Thus, states that import most of 'th(>ir natural cas supply must 
leave regulation largely to the fed;pral government ; hwveyer, the regu-> 

' latory situation^ may lacfe flkule changes. One of tlie m^t controver- 
sial issues in regulatory circles today is the question of decontrol bi* 
deregulation of the rijatural gits industry. Advocates of deregulation 

' point? to FPC price rcguiatioti: its the cauSe of the cur^rent gas shortage. 
Ther|\is general agreement that 'ilomestic natural gas reserve'^ are 

" sufliciont tor domestic n^s for at: least the remainder of the^ntury, 
given reasonable efforts to locate ^ihd produce thtrgas. Yet, pn)duction 
ha&not expanded to. meet the demand l^quirements, and the impact 
of the shortagji has been felt priifriiriiy by interstate residen con- 
sumersj the gm^V^P regulation is intended to benefit most. It ia argued 
that deregulati^ftn would ptfectivoly corred^^the shortage since i(r>KQuld 
indufc6 e^^ploration and development of ^supplies not currently ^g^)- 
nomical to de^elgp. Components counter that there are shortages of 

' other petroleum products n'ot subject to regulation; thus, this factof 

- cannot be blamed for the*industry's- failure* to develop available re- 
sources." A major point of contention <5cnters on 'whether the indti^try 
would be sufficiently competitive witHoul regulation to operate m a 
m?inner jiot.detrifnental tcMtlie consumer. Proponents lof deregulation 

' asisert tha^the industry is "woi-kably competitive," pointing out the 
rel^tiv^l^ow di^ of owrfership concenti ation in the production of 

* gas ai^ in reserve holdings for future pro^uctionv The argument 

' that without regulation, prices would rise to the marketcl^^JS^g level 
and compete with other alternative supplies available to cpnsumers. 
Opponents of deregulation, on the^pther hand, are adamaiit in their 
position that thq.'industry is not wQrkably competitive ttnd must be 
. regulated to protect consumers froin exploitation. Petroleum com-M* 
panifes arev characterized ^asaflpproaching oligopolistic control oi*All • 
energy resources, thei'eby"^ Becoming full-line vertically integrated 
enpr^ companies. Thus, deregulation pf natural* gas producers could 
result in the cbmpaniesV using natural gas price increases 'to obtain 
higher prices 'for oil products, coal, and other fuels. ; ' ; 

The'statea will be generally affected by' any chaii^^ in FPC policy, 
indttdtng deregulation schemes. Some states are cur^entl3^using theix 
limited power over natural gas to. allocate gas, within their borders. , 
If FPC jurisdiction is broadened- to include; intrastate sales, state 
power will correspondingly diminish uitdc^r^he supremacy clauseP 
'Any national priority scheme established by the FPC would hkve to be ,^ 
followed by state regulatory commissions in determihing end- use in 
individual states. Total deregulation, on phe other hand, sigijificantly 
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broadens tho' statesVintofest in the distrll^utioiV atfd coilfcumpTtion of 
natiiral ffUrf in general. fjj^ ^ 

\ The, degree of^JfilhapIlincss with the program expmssed^y some 
states thus girernse to Ir^iigpjsrton that the states ^^hoi<<d establish 
thAit^n allocatioiV»^sy^e;n, cither to supplement Iho federal^ystem 
or to rerflace it if the Emcrgencv Petrol<Him AlfoctaioH Acttexpires. 
The body o'f federal law^on fuel' attogation is so extensive, )iowever,; 
ihjit^such ^jndepbndent state System seemB^init'dvisabla, and may, lib'' 

• preempted, in-additiori to t)\p fuerallocation act, the Defense Broduc- 
tion Act of 105d and <hp NaturaKGas Act both contain provision's^ • 
Iftting to fuel aJlocation. These statutes furtiier illustrate the pc- 
siveness o^.federal control ive the area and, reinforces the preempt! 
argulnent. 7 . . f 

; P<5VERNMENT R^LES IjPi BNCROY CONSERVATION " ^ 

Since the increase iii national awareness of the finiteiltjss of tradi- 
tioiiftl^nergy resources, Ihe need ior additional conservation measures 

- has received fconsi^erable attention. Unlike thb concomitant jsffort to 
devdop alternative energy sources, conservation involves areas in 
which strict delineations 'of federal and state authority jfiave been 
drawn over the years. The resulting jurisdictional mix may impede 
prompt implementation of. comprehensive conservation progrOjPs, 
though opportunities for coordination do exist and should be utilized. 
Building Opnstructiofi , > 

^ In the last 8 years, energy consumed in^sgocfUieftting for comiiier- 

. cial Mildings ha^ almost doubled. There is evidence to sudrg^ist that/ 
savings of two-thirds in nominal lighting energies can be ocnieved by* 
available technology. Making energy conservation an overriding con- 
cern in the design, consltruction, and operation of new buildings could 
result in a sayings of aboufc.40 percent of the energy per cubic foot of 
space now being consumed. The federal-state balance of control over 
building construction is Somewhat nebulous. Although the state has 

' primary ^eoiitrrf over matters such ^is zoning ordinances and building 
codes. It appeah^hat the federal government, through its spending 
and taxing powep^ may influence energy consumption in buildings in 
the future, Further^e federal government can influence construction 
habits- W specificatiohs4ai^uded jh such federal loans as those made 
by the Ffederal Housing AH&Hnistratioh and Veterans Housing Act. 
Nonetheless, primary control in the area of housing codes resides in 
the states. - 

Building regulations are supported by the state police power and, 
if reasonable, are valid to the extent they4>rompte flhe common good. 
So feng as the regulation i^^not arbitrary and tends to promote the 
public health, stiff ety, morals, ojLgeneral welfare, it will be upheld. The 
requisite connection of reasoiflfcle regulation and rational relation to 
legitimate public purpose can be found in the broad public benefits 
provided by ener^ conservation. The ^oal of energy conservation 
thus is arguably within the ambit of public welfare for which the leg- 
islature may act. 

The state may lawfully establish retroactive reflations whifch re- 
gtiire reasonable chang^Wn existing buildings to improve energy ef- 
ficiency. In determining whether a substantive retroactive regi3ation 

<•■ - ♦ * 
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is reasokiable, the essential qucstioii under tradttipnal duo process no- 
tiona'is^KoNior the public welfare requires retiWctive applications 

^ and whether the property oirrners affected would suffer an uineason- 
able burden as compared with the resulting public benefits. Addition- 
ally, under substantial duej^occss restiictions, theielhd sought b^ the 
^ legislature must bo a legitimate public purpose, yCjtVthc nieafis mtist 
n^ be unreasonable, arbitrary, or capvifcious, Gen6rally no rights are 

. viohitc^d if the sum required to be spent by the property owner is rea- 
sonable undei; the circumstances. For example, the Wiuted Sttttes Su- 
prcTine C<Kirt upheld a building ordinance requiringM;]ie installation 
of a sprinkler system costing $^',500 in a buildm^?^'^' < vi. 

' In another case, tl^ ' mth Carolina supremo ^ ^:4i:fv 

. liance' which npquir^ ae plaintiff' to repiirt \\\^^ . ? 

cost exceedbig $675 - ^i- each of the over 100 muU^'nc owneosThe couit 

• -lc(lt the ordinance to be reaaonable and^^nov^ taking^! property with- 
^ out compensation. Counts h^ive also upheMf energ3^^elated housing 

' code requirements^ ranging from a provision man^lating room heating 
.facilities to a water heater requirement, * 

In addition to^ue process constraints, there are two other limita- 
tions on police power energy regulations such as those which would be 
instituted by a state under its building code, Th6 supremacy clause^ 
requifes^lihat a stat^ statute yield in (ias6' of a direct conflict with an* 
exercise <by\the federaKgovemment of its constitutional powers. The 
remaining r^triction .o^state statutes is the equal protection clause. 
Equal protection demands that the law have the same effect on all 
persons and property belonging to the same class an0 under similar 
conditions. *'The Fourteenth. Amendnient permi^ tire states* a wide 
scope of discretion in enacting laws which affect some groups of xjiti- 
zens differently than others," A state statute may not be struck down 
as offensive oi equal protection in its scheme of classification unless it 
is obviously arbitrary; moreover, except in the case of a statute em- 
bodying ^discrimination so patently without reason that.no conceiv- 

• able situations of fact could be found to justify it, the claimant w|io 
challenges the statute bears the burden of affirmatively demonstrating 
that its classifi(atti6ns lack ratiojaality. This presumption of vaUdity 
places u heavy burden of proof of harm on thosie challen';^g the law, 
and at least where the government is carrying out an essential public 
service, the statute Amy be validated simply upon an affirmative 
showing of a relatioB ttetween tHe pt-dinance and the public health, 
safety, or welfare, Despilejthis brof^ state authority to clarify, how- 
ever, a state regula;raoh wifl-be overturned if it is obviously aroitrary 
and discriminatoryl ' \ \ , 

Pursuant to the commerce clause^ Congress could enact uniform 
national building code if national uniformity proves necesstJry to pre- 
vent inconsistent local ' regulation from interfering with interstate 
commerce. Under present preemption doctrine, however, this alone 
might not fee sufficient to prevent totally state regulation in the area. 
If federal uniform building codes were to have full preeiyiptive^ect, 
a firm expression of congressional purpose and explicit pre-emption of 
state regulation might be required, v 

At present the jnost important source of federal standards for both 
existing and proposed structures is the Department of Housing and 
Urban Development [HUD], If liberally construed and administered. 
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the- mortgage refinancln'g aXthority of the 1^)74 iroiisingyActiAnidw* 
a new section, should be used, to encourage buiidhig im|)rovemeitts 
■t coiiducivo to»e{ierJry conservation. Traditi<5imlly, buiMing'ownersiiave 
obtaiyetl funds for deferred mtiintenance, re^^aii^s, aild^rehabilitation by 

; refinancing residential properties every 10 years oi:; so. Whiles institu; 
tional lenders no^onger suppfv this finjijicing veny readily, section 
223Xf) can olfer o^wiiers an opportunity to accQniplish rfefmirs'; its 
authority k not limited to' Older areas or to low or moderate income 
residents, It^nda'd language permits HUD for the firet time to insure 

* mortgages pn ekistiilg Jiousing where "eubstantiar rehabilitation'^ will 
not be* undertaken. Participating ownei-s will be required 4o make 
repairs and iinprbvemc^s to satisfy applicablojocaj iiousing codes and 
the objectives the HUD Minimum rropertj^^bW"dards, buch st ul- 
:\rrls ffv id easily hiclude energy conservation requirements.^ 

Liu impact ol e xisting federal jlrograms is limited, Jbx>^^cvi by 
^ the ability of the states to establish more stringeilt building slam iards 

> to be met before local occupancy permits are granted. States generally 
rc^;am the power to adopt laws ali'ecfing the subject of a federal statute, 
so longj as the federal purpose is n'ot iwidermined.' AdditiomiHy, in vie^ 
of the traditional role of the state police powers even a federal uniiorm 
building code could likely be viewed by the courts as an unwarranted 

. intervention in locargovemmental activities. Thus, the federal role in 
influencingHbuilding construcfiou for' more efficient energy utilizatiqn 
will probably remain a limited one. ^ 

l^rdftsportation . x 

^ Transportation is also a key energy policy area because of its :rela- 
^^TionTO^^nergy consuniption. Transportation users depend heavily on 
petroleum5)roducts foylhei^ energy. Thus oil policy and foreign ati'airs 
are heavily interrelated with transportation programs, as are domes-, 
t^c oil production regulations. Environmental consideratidfts also are 
interrelated with transportation energy consumption in such areas tts 
vehicle emission standards and the Clean Air Act. 
. " Federal jurisdiction in transportation affairs is similar to federal 
authority in other energy-related artas. Transportation policy places 
^ particular emphasis on the> cojnirierce clause and the na^ioivil power to 
•'provide for the commbii defense" as tl;^ basis for jurisdictiori. The 
federal government exercises broad-ranging powers to insure that in- 
terstate commerce is not burdened. Vehicle standards, ratemaking 
authority, and the like are examples of federial action in pursuit of this 
power. Providing for the defense of^e nation is a constitutional man- 
date for the federaLBfoyemment' to participate in tlie design and devel- 
opment of transpbmation facilities. The interstate higljway system is 
an example of a transportation facil^jty built to assist in the national 
defense. States also have considerable regulatory authority over trans- 
portat^Toh by virtue of the police powSra / / 
• Private Tran8poTtatidn.—^he usefefUutoaobilee is regulated by 
government through taxes arid licenwng. There are taxes pn the pur- 
ciiase of automobiles and on gasoline, the latter imposed by federal, 
/state, afidvin some places local govemSient. The gas tax is ol particular 
/ importance^because it is directly tied to automobile use. Tlie conejnnp- 
tioii of gasiwinB is relatively inelastic, therefore, present taxes, totalling 
about ll c^nts per gallon, do little to discourage auto- use. A large 
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federal taxji^if perhaps 40 cOnts a gallon, however, inightresuh>in ^tsub,- 
stantial ddcreasc in auto use, and hence a substantial enerc(y savings. 

^ Pre^ntfy, the fedoijil government |)et petuates America'sjaependfenco 
'on t{io automobile through tKc Highway Trust Fund. The f^nd is 
financed. through taxes, iKcludi?|g 100 percent of the ff?nds' raised by 
federal taxes on casoline, diesel^ fuel, tires and vehkle parts. In the 

^past this funVl has oeen earmarked exciu9ive1}Nfrtr l^Way appropria- 
tions. Even though the fund has now been op^nedw alldw expenditiyes 
for m^ss^ansit, the bias of the trust fund is clear: "it is unfair and 
linjust to fax motor-vehicle transportation unless the p1to6eeds^f euch* 
fixation are applied to the construction, improvement, mCmaintenance ^ 
of hi^hwiays." Th^ fe^er|jjLftovernment is not alonejn segregating tax* 
monies raised by gtsolirio use for mainten/ince and constnliJliori of* 
roads. For example, 6/7*of the^soline ta'xes collected in Florida "shall 
be used for ho const ruofio^ and maintenance^ state roads." Thus, 
at the state level also, the perpetuation of theaunlfmobilc is statutorily 
ordained. . , V . 

A state can regulate good^ under its police power- without violating " 
the commerce clause only \yhcic a mode of interstate comn^crcc is not 
unduly burdened. Thus, ft state would probably be limited in its ab^ 
ity to regulate the sale of autos. Taxes on inefficient vchidlcs or on fucp 
consuming accessories would probably be upheld, h»we^er. If the tax 
imposed correlates to the weight afthc vehicles, the tax can be tied to 
additional maintenance required on roads due to their lise by heavier^ . 
vehicles. However, title III of the Energy Policy and Conservation^ 
Act preempts any state efforts which would conflict with automobile 

' fuel econoifly standards set by the federal govemmejit. 

The obvious corollary tcfdiscouraging the sale and use of inefficient 
motor vehicles is to encourage the use of more efficient vehicles. 
Incentives ooul^ be established by exempting certain efficient accesso- 
riesf such as radial tiies, from the sales tax. Programs also might be 

.implemented whi^ch discoilirage the use of all luitomobiles. For ex- 
ample, dui;*ing the Ayab oil embargo, there was a prohibition of Sun- 
day gasoline sales, /.j 

Aijother energy conservation measure that seems' particularly sus- 
ceptible to incentives is Encouragement of carpooling. Eighty-two 
percent of working Americans commute to their jobs in automobiles, 
man.y of them, driving alone. Over 34 jj^ei^cent^ of all passengerrcar 
travel in the United States involves commuting" to and from wQ^k. 
Incentives aimed at^ejicou raging carpoolin'g c^n be provided throjugh 

? referential traffic lanes, parking facilities, "and toll rates. Federal 
unding is available to *tne states for implementation of carpool 
incentives through the Emergency Highway' :Conservation Act and 
the Energy Policy and Conservatidh Act.. * 

transit systems provide another effective alternative for de- 
creasing automobile u§p. The FE A has flatly declared, "public transit is 
two to jfourtimies more energy efficient than the auto." Federar respon- 
sibilities concerning mass transit are mainly located in the Urban * 
Mass Transportation Administration [UMTa] which is part of the 
Department of Transportation. Federal assistance for mass transit, is 
autnorized in the Urban Mass Transportation Act of 1964, most re-: 
cently amended in 1974. Such assistance, available only to urban 
jreas, is intended "for inriproving the efficiency of transit services." 
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Projects whicli may bo authorizeduinder this plan incliiMj^tl|tfci'pital 
and operating expeiiditures. \ *^^^^^^^^r ' - 

, ^ • The states are th^moro logical IcVfel of governn^nt to^fe«^?ma'§Sr^;^ 
\transit utilization since transportatioi)al needs often are regional ih \ 
nature. No one municipality can cqpo,\v|^h tho^roblem, and usually 
local goVfernmfinjts are . given only very -narrow powers by .t|le state. 
States havTi been active in consideri'ng muss transit plans; a number of' 
them have also devefoped Carpooling plans, both for government ^nd 
private emoloyees. States'are alsif asked to coordination and present 
st'^fiwide plans tame^&tHPBdcral gujSolines. * 
Il^i^4ocal officials, iKnvever, to whom citizens turn whenlheir pub- 
. lie trarisit is inefficient, or'fncapable of gettinjfy th^^m fo ji^^sirod foca" 
tion at' n proprv^ +iTno. Tx)cAl responses have ' ' ^Irasotl utk- 
, of bus .p<)( ' lur. and dial-a-ridoJ .The local iwu? is largely one. 

of j^aiHiiug ajiU inu>icmentation. Tlte-^ffinds appropriated under 
^ ^UMTA hate pvovidecian incentive fcbr local peas io begin implement- 
' ing sucl^ energy Voj^servation measures. ^ T 
J Cqnm — Commercial 'transpoi^ation involves./ 

the rmrmffent of freight.jfind people. The authority to reguktl^ti^r- 
state comiriercial transportarton.lies wi^i the ^e^Leral governmei;l and 
-/ i§ based, upon the Constitution's co;nmerc((i:claiJfee. State action 'must 
not lin^uly i:^tfict interstate cbnunorce, and regulation must bq piir- 
^ suant valid stat^ interest. States havp a limite,d role in measpres 
/to^conser^e energy used in commerciah transportation, though the 
* fi(p»3ibility of an unconstitutional reejulation of interstate commer-ce 
looms large over any such proposaUR^ example, a state might attempt 
to promote more efficient commercial transportation by levying taxes 
^^^pon.less efficient modes. If interstate transporters were involved, ju- 
risdiction would be limited to th^intrast.ate portion of the carrier's 
business. And even then, no Ifctiofi could Be taken which would un- ' 
duly ljurden intierstate commerce. Another argument which might be 
raised against regulations which vary;from state to state is that cqm- 
mfj^rcial transportation is sa interstate in nature that a uniform na-: 
tional system is the only feasible -^eans of reflation. 

Federal regulation of interstate commerce is among the oldest and 
most well established reguktory jpowers. The Interstate Commerce 
Act, passed in 1887, is the nation^ oldest statute authorizing direct 
federal regulation of industry. Principal areas of commercitQ trans- > 
portation regulation include air transportj domestic water transport, 
and surface transport, including rai^carriers.^ 

The necessity for energy conservation hds altered regulation of 
cornmercial transport. In the past era of cheap and abundant fuel, 
neither the practices of industry itself nor the goals of government 
regulation stressed the conservation of energy. Tw purpose of federal ' 
regulation was to insure that "[a]ll charges made for any servitxe ren- 
dered or to be rendered in the transportation of passengers or prop- 
erty ^ . . shall be just and reasonable.'^ Shifting-freight ifiovement to 
more energy-e^cient mpdes'is now. an important objective, as is gen- 
erally decreasing the- demand.. , / ■> 

Decreasing demand for freight services cannot be as -.^asily accomr . 
plished as aecreasing demand for private transportation, however. 
^^^Ther^' is less frivolous, use of commercial transportation, and market 
forces encourage, elimination of unnecessary costs. In addition, imlike 
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private transportation, relatively little freight mq,vcment''i3.dGne for 
pleasure. If an industry or company were imjxjded in its business by 
; government regulations which prevented it from^i^ing freight trans- 
portation, a faking issue would be i*aised. While the use of propertvfcaii 
be restricted by goverjimVnt without that action constituting a taking, 
the prevention of interstate comniercis by tl-iis type of regulation would' 

Sft'obabLy not be u^Jheld. .There are also strojig pplicy reasons for not. 
liscouraging the use of 6omuiercial transportation. The nation i? 
attempting economic recovery, a^d^reight transportation is basic to 
business advances. This-^i' pot-fant f<«r«K>r ovon ' ■ ^vrigho^l 

A n\oi\ |.ii,^mioii4K ooiujvvvdnuji area iJi,volves increasing the effi- 
ciency of the vjirimis' transportation modes. At present, many goyern- 
niental regulaiions^romote energy-infefficientj uses, ^notable example 
being the federal requirement of gateways for interstate truck' trans- 
poift. .This requires thit common carriers transport goods only accord- 
«oing to routes authorized by the IGC, tlrus freliUeintly causing truckers, 
' to travel unnecessary miles. The ICC is attemptijig to alleviate this 
situation through the elimination of gateway requirements when a 
carrier, by using the most dirett highway routje^ can save up to 20 per- 
cent oPits authorize(J route mileage. Interesjbingly, where a greater 
than 20 percent savings is involved, an appropriate application seek- 
ing direct-service authority would be require4* Such government B«g- 
ul^ions requiring activities which inefficiently and uftnecessArilyAise 
iiW are an anachronism. Regulations must be scrutinized to prevent 
governn^enl, in its regulatory capacity, from causing commercial 
transport tt^use methods which lire circuitous, uneconomical, and in- 
efficient. 

Transportation issues are likely -to^'see some dramatic and far-^ 
reaching changes in the near future. Alterations in the petrolAm sup-" 

^ ply and cost situation have already had significant impact .oirtrans- 
portation patterns. There are several significant factors which may 
.affect future transportation programs. First/ mass transit and rapid 
transit progrftm&*re being increasingly emphasized by the federal gov- 
erninent. EnvironmentaLxoncerns, particularly standards impbscd by .j 
the Clean Air Act, will, have to be considered in planning transporta- 
tibn programs for the future. Moreover, because governmental entities 
are.presently short of funds, proposals\ which require intensive capital 
expenditures areiinlikely to .be approved in the future. Finally, with- 
out federal leadership, state and locaL transportation plannii^g suffers 

' from various uncertainties in trying to project future transportation 
programs. . ^ • 

« THE FimJRE OF FJEDERALISM IN THE EN^ 

A few areas of energy regulation exist which by nature will fall 
. within the exclusive domain of the federal gov^jmment. Matters refat- 
ing to foreign affairs are and will continue to be exclusively federal 
matters. Similarly, national security is an issue of federal concern. The *• 
propriety of the exercise of that'power may be guestioripd, however, 4is 
to whether a matter claimed to be foreign affairs or national security 
is properly designated. In the past, for example, the definition of na- 
tional security as it rela-t^ to energy justified the construction of dains 



and tKftjEormation of the TVA, In the future, it may be possible that 
valid national copcerns, sugh as national defense or security, may be' 
invoked to expand federal authority. In addition, as petroleum be- ^ 
comes scarce, and d6mestic resources decrease, the ftctual inipnrh of 
petroleum policy on national defenSe^will in< ' < ^^>i * v < 
... authorifv N--ratiou r-^^-^ ^hir-Tjr Vr-r wa- ^ ir. .^ n -rr— 

. • ' ^ ; i4j<-.s • oiiUl be utilized to justily tiuch 

i V iMi .li ^ijucc tune if tiie shortages were great enough, 
sHiQ interstate -commerce power^ as discussed previously, is also a 
' matter wljere prc^inent federal power exists. Since the limits of 
this power are at best unclear, the fimits of its exercise in the field of 
energy policy are less th^ri predictable, For.exaraple, the federal gov- 
ernment is utilizing the commerce power to claim exclusive authority 
over all automobile efficiency standards. Title II of the Energy Pol- i 
If ; icy and Conservation Act (EPGA) preempts state efforts which c;on-, 
flict with federal fuel standards/. ' " . . * ' 

' ^ In additioji to the federal government's exclusive' authority, the 
states also retain exclusive authority over some^ issues. For example, 
* the states'haye the power to make decisions regarding their own pur- 
chase of energy consuming items,, that is,, procurement. In fact, this 
authority is |fecbgnized specifically in the EPCA, Other examples of 
traditional state authority include zoning, building codes, and utility 
regulation. To some extent, however, each of these areas is being in- 
creasingly affected by federal activity. For example, a federal land use 
bill Which would substantially affect the states is a recurring Subject 
of congressional activity. In addition; a nationwide building code has 
beeA proposed. The National Flood Insurance Act of 1968 affects local ' 
zoliing control. Bills have beei/ introduced which would affect sj^ate 
utility regulations. Each of these cases indicates a continuing possi- 
bility of conflict or cooperation' between state and fedec&l govern- 
ments. Each initiative ot state and. federal government without con- 
scious coordination increases thjj potential for conflict. To optimize" 
the interaction of state and federal governments,, some general princi- 
ples as to their respective roles should be articulated. 
. The Federal Bole \ 

. There are unquestionably distinctions between the motives and 
' goals of the individual states and the concerns of those states collec- ^ 
tively as a nation. The more parochial interests of the states, may not 
encompass the long-term national pe^^e^D^ctive required in energy pol- 
icy. Therefore, the t)rimary role of natTOnal governmiBnt should be to 
provide guidance for thi citizennr and national welfare, as a whole, 
rather than ^r geographical sections. This overall guidance should in- 
clude sourcea of energy data and mformation which may be UtUiz^ed 
nation wid^^ ayoid unnecessary duplication in -research and develop- 

- ment in several states. Folther, it is the resp^pfsibility of the federal 
government to provide the overall framework within which the states f ^ 
will make their own policy. Without this guidance, conflict woidd occur 
not only between the state and federal governments, but also amon^ 
the states. • \ . , ^ 

The federal government may become increasingly involved in^ 
diverse matters ^relating to energy policy^The degree to wliich it be- 
comes involved in state-related areas woul^ likely be a function of the 



depr«M< which the states havr stu ->f' tiiul n^^<,qT.s- ; \ - ' 
sued • ' 'svn polidieis. Cun^ontlv, the ffili iiJ ^oVcnuuent'H priiicipai 
statci ' ♦ guidance for stat<». governments i.s the EPCA. However, 
much Ifcgishition is pending in Congress whith coiild affect state en- 
ergy pblicy. Because the f^ei*?tl government possesses broad powers, 
there are very few areas in which there is no potential for federal ac- 
tion. As the energy issue becomes more crucial, it is Jikely mat the fed- 
eral government's activities will grow and expand into Areas whi(5h 
haye b^n more traditionally of state concern, such aSs^ytility rates 
and hpusing codes. Howeven, if the states themselves act affirmatiy@Iy 
to implement energy policiefe, the federaj governinent may not b€\re- 
quired to intervene as substantially as it might otherwise. 

The State Bole ' ( - , 

li is crucial that the states recognize that it is in the best interest of 
their citizens to utilize the polic0*'power to establish energy conserva- 
tion as state^ poliqy. This^realization can establish the foundation mr 
utilization of the police power in many areas of concern. Tliere is P9- 
tential forj^he states to provide an innovative example for thje> federal 
government, and to implement »ograms which can provide models 
for other states. There are. many areas of concern on the agendal.fcA 
state action. One way. to view th.e potential for state action is by phases 
of the energy productipn-consumptton process. 

Exploration and Prdduction of Energy Phase. — While obtaining 
energy resources is a matter of qoricerri tp both state and federal gov- 
ernments, the states retain a large measure of control through en- 
vironmental regulations over explomtion within their borders. The 
states however, are not empowered tp limit production to advance their 
own parochial interests if detrimeritaPto the nation as a whole. The 
development of resources of the coastal States also relates to explora^ 
tiou and 'production. Offshore production has beeu a major sbiirce/of 
conflict between the states and the federal government. However, a 
major attempt at cooperation, the Coastal Zone Management Act, is 
currently being implemented. While the Act is not aimed primarily o 
at energy policy, it does proviUe a mechanisnr-^through the use of 
federal funds for state control of coastal zone development, including 
enefgy-related onshore activities. 

Processing and Conversion Phdse.-^ChsLiiging oil. resources into en- 
©Igy is heavily affected by environmental concerns ofi)oth the state 
and federal government. Processing and conversion of both petroleui^ 
and nuclear fuels are heavily controlled aijd regulated. .Within thS^ 
issue*^ the location and siting of nuclear power plants t^s been and will 
C9»tinue to be' ah area of conflict. It has been the subject of initiative 
in the West and Jitigfiiion in the East. The ultimate extent of state> 
authority to affect nucleat power has not yet been decided under the 
current statutory scheme. \ fPf* - 

\ Under the Clean ^Aib;^ states are allowed to. require the 

burning of coal with IJ^'^han one percent sulfur content, thus heavily 
influencing conversion ^ ^qj for electricity. As pressure increases to 
use coal, new *f ederal^j^dards may be promulgated with thie intent 
to^^ override state resttmctions. A new and emerging area of concern is 
control of conversion^ solar energy f or electricijty. The primary ques- 
tion is who will set standards of performance for solar devices. To this 
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point, standard setting has occurred at the sta^ rather than thfe federal 
level. Thia could result in nonuniform stamiards among the states, 
whieh could cause problems for manufacturers and/thus delay the im- 
pj^entationofsolatr energy technology. \ * 

J>i8trihution and Transportatioji Fhase. — The federal government 
has heavily controlled nationwide allocation under the Emergency Pe- 
troleum AJlocation Act,. It is likely th^t future shortages and alloca- 
tion scheriies will be Ijfeayil^ by the federal government. 
Given fchat these contiplsCre a resulf^of shoftabes and the geal of states 
is to obtain as much^elfor their citizenj^jifeds fl^'^ey can, conflict 
seems inevitable intlfis area^ Transport ^of^energy*ills largeiy within 
federal regulatory aijthoritjl; since energy transport involves interstate 
commerce. Whether by pipeline or by other means, the federoJ goV- 
emment, through the ICG and the FPC, controls the t ranspoijation of 
«• energy. One of the major examples, of recognition by.'thia federal gov- 
ernment of thedstates' role occurs ip the area of energy transportation. 
The Deep water Port Act of 1974 grants to the governors of coastal 
states^ the right to veto the siting of deepwater porta in Adjacent 
^ates. Under that Act, the federal government specifically accorded 
a role to the states in confer oiling transportatdon:>of petroleuna through 
the use of deepwater ports. . ;^ 

Vtilizaiion arid Corisimiption of Energy Phase,— The di^ of ifse. , 
control is the focus of energy conservation. Since energy corisiirvation 
*is of increasing importance ,it isHKkely that both the state and federal 
government will be moreictive.^However, it is herfe that the state pos- 
sesses the greatest:intrinsic authority to iniplement energy policy. The , 
following IS a list of energy-related policies which states imould con- 
sider in utilization of its police power to reduce the consumption of 
energy: - ^ . ^ - 

ft (7) Implementation of^tate zomng and land-use policies which 
eqicourage energy conservation,— T!h\s strategy would specifically 
require states to considec energy matters in the location of de- 
velopments, industries, and the like. In addition, zoning should be 
' considered for protecting the usiB of solar devices and for improv-. 
ing industrial siting for optimal use of energy availability. 

{2) Utilisation of building arid h^msin^ code^, — TheEPCAhas 
required t)m states to implement an energy-conscious housing code 
in order to receive federal funding. Numerous schemes have been 
^devised by the^^tes ko implemeW or to- encourage energy consei^ 
vation^ in .buildings, from tax breaks to direct building code^ 
requirements. / 
^ \ (3) Rromotion of dltemcbtive sources of energy, — States have J 

the capability to encourage the us(/6^^ar^energy as well as the 
• ..utilization of solid waste for pro^uctibn of electricity. In fact, ^ 
many states have implemented such policies, and the broader their 
use of these alternative sources, the greater collective national 
benefit. . 

(i) Promotion of conservation tn traTisportaiion, — States have , 
within their power the ability to improve mass transportation and 
encourage its/use through wise land planning and through eil- . 
couragement of carpjooliiig, vanpooling, and special traflSc lanes. 
This IS another area in which the federal government has directly 
. mandated some state action for the receipt of federal funds* 
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(6) ^(mplementation g^^ner^yrcor^cious procurement — Th^ 
authoritjv to affect procurement is specifically recognized by the 
' . federal government, and certain states are implemexiting energy- 
/ / . wise policies. The ability of states -to take^e lead Jn consuming'^ 
^ energy-efficient products can set both an example and encourage 
. ^Jil3ustry%o produce* such prod&cts. ^ (a 

\ {^) Restructuring of utility r^«.— Although states tridition- 
' ' all3!^jave tfegulated yitk'ity nite stActures, the «j^oul in the piust lias 
beenlo^lehsure a fair* rate of return on i^ity investments rather 
„ ^ than control the amount of energy consumed/ The raie-sefting 
< ^ * agencies in m^ny states hav^adopted or considered rate structures 
N which w8uld tend to encoimige the cons^vation of energy. 

OthefPdlicyKC^nsideratim^^ . ^ ' 

^^here are moaysOthj^l^^^ues iv^ated to energy policy which are 
just beginning to be raised. Increased efficiency in the utilization of ^ 
resources such as the use of waste heat, solid wastes, and returnable' 
containers, prowrde exsftnples of an issue Ti^ere ^ate^^ederal bound- 
aries have y0io be drawn. In ij^ajiy of these areas states have taKfen 
tentative steps while awaiting some defini^ve policy f poiirti the federal 
level. For*example, the impact <tf energy policy cm disaCdvantaged 

' groups, such as the aged and tlie pooi*, lias largely postp. hcj^lected at 
both the state and federal levels. Increased attentipn is being given 

. to this topic in areas such as "lifeline" utility rates, weatherization of 
low income homes, and mass transportatieikfoi: the elderly. ^ 

The energy issue raises many questions of federal-state roles. The 
resolution^otlhese4ssues is likely to cause a ma;^or evolution, if not rev- 
olution, in the concept, of federalism. Assesnient of 1:he continuing 
areas of conflict reveals that, at best, prediction/as to future disposition 
(^Various issues is uncertain. Yet, the energy Sisue is not one in which 
policy ^xan await ^ture clarity. Therefore, state and federal govern- 
ments should begin to adt in the public interest aA^rpwuiiote eji^gy's 
effective use. State governments cannot afford to wait forthe federal 
government to solve their problems. States must act In thejnterest of / 
their citizenry to alleviate energy-related problems where jurisdiction-^ 
al authority permits. The federal government must recognize the: po- 
tentially valuable role of the stktes in the development of energy policy 
and should encourage state action. This can be accomplished through 
a comprehensive federal plan which provides leadership and increased 
certaint3^.on which local decisionmakers can base their decisions. The. 
federal government should finance innovative pilot projects ^o that. . 

^1>heir efficacy can be^tested for state implementation. There are areas 
wn^'e the :^eral government is more capable of policy formulation 
thaij.the state governments, but there are corresponding areas in whiah 
states are better qualified to tfct. Resolution of areas of effective author- 

<ity is essential for satisfactory solutions to existing energy problems. 

CONCLUSION 

The division of authority between state and feder^J^govemments 
\ has been a matteperf continuing concern throughout the history of the 
country. Becaus£ of thei complexity of the energy issue, it not only 
reaches many of the traditional areas of conflict ^tweeh the state and 



federal poi^rnmciitfi, but also creates new ones. As each level of gov- 
otnment bppihs to take more ^fxtensive action, the issue of the division 
of state anjl f^derWrttuthority beconiflig mbrtf cqmplex. Moreover, this 
complexity is-intensificd by the increasing diversity of energy resources 
and sophistication of (kli\T5ry technology. In tln^near future it is antici- 
pated that stattf^d fcderaffeovernments will extend their activity in 
the area 6f enei'gy pj^ic^— the state governments through their police 
powers and tht federal government through its coi^titutional author- 
ity. While it is possible that in some splreres each may operate inde- 
pendently, it is rrioreQikely that either cooperation must be genera^d 
ou conflict will ensue. , 



THE COAST IS NOT CM: FOR ENERGY PIAnNING 

A y ^ 

^ (ByRiceOdeUy* >^ 

It is hard to conceive a political enterprise more wildly ambitious 
than the current federal-state program to manage the nation's preci«&s 
coastal zone. The Jitful progress of that program, now more than- 
four years old,% worth examining — not omy Sscause of .its own far- 
reaching importance^ but because it may forewarn us of problems 
, likely to emerge if some type of national lanAnse law js enacited. 

Th^ coastal program calls for states to develohand then administer 
•coastal zonitf?ian^gement plans that meet certain^edefkl conditions — - 
as a prerem^itf to receiving federal financiaf assistance.' (We key con- 
dition is that state plans make'som^ provision for energy facilities. 
In return, f edoFai'agency projects are supposed to be "consisteht" with 
State plans. I \ » 

Wl^is the cdqgtal zone program so ambi^ous and so b^set with 
'difficulties? There are three* c(iisi<j reasons. First, tKe-demancis on lim- 
ited oQastal resources are numerous and pressing, particularly with- 
the heaVyv emphasis on increasuiff ^TiMvgy supplies. Second, the law 
seeks to reconcile what is inherently irreconcilable— the many conflict- 
ing public and private, interests that are pushed and pulled in a giant 
• tuff-of-war within and among three competing levels of bureaucracy: 
federal, state, and local. Third, the law provides no regulatory lever- 
age. It relied solely on -the inducements ^of the federal purse, the pro- 
verbial camrt. . * 

Typically, Tlie Coastal Zone Jtfanagement Act of 1972, which estab- 
lished the federal-state program, seeks to serve all rAasters. It declares 
a jpolicy of bot^ jirotecting coastal resources and developing them — 
"giving full consideration to ecological, cultural, historic, and esthetic 
values as well as to needs for economic development." . 

The Office of Coastal Zone Manag^ent (OGZM) , in thie Commerce 
Department's National Oceanic and ^Atmospheric Administration 
(NOAA), has interpreted this schizophrenic mandate with expres- 
sions of policy such as this : 

"It must l)e recognized thiat not'all developnieht or activity in the^ 
coastal zone can or should be halted. As loiig as these determinations 
are based on sound information and processes which reflect the' value 
otthe natural environment, a process for determining where develop- 
ment should go, as welt as where it should not, .can be environmentally 
beneficial, for the designation of specific areas for developme^it will 
focus and restrict such activities to carefully chosen sites. This will 
reduce the development pressures on other environmentally sensitive 
or valuable areas. ''^[1] . . ^ 

• From thp Conservation Foundation Letter; a monthly report of The Conaervntlonr 
Foandatlon» February 19X7. TJie fotindatlon describes Itself as a private, non-profit re- 
search and commnnjcatlonft organization which "encourages wise manaKement of the. 
earth's resources." References appelr at the end of the article. Reprinted by p.ermlssloiH 
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The basic thn|st behind tke 197*^ct was a concern for ennjjpn-- 
. mental protection. But with extensive amendments sigped intjlaw 
on July 26, 1976, Congress changed the rules of the game, seekmg to 
lay on OCZM and the states a heavy energy responsibility. Tixc em- 
phasis on energy— or the fedwal pressure;^ for errc^y d(»velopment — 
in setting coastal zoncJifmoritiesJias beeli hard for some states and 

• -some citizen groups to swallow. It has worsened a political climate 
< already full-of suspicion among federal, state^ and local goveiTim^nts, 

and already rife with the resentment of property owners uptight about 
- any government pfenning or interference, , ^-^l 

, For exampk^^^alifomia opposes a terminal fo^jviaskayoil atXong 
' /Beach. There has been vigorous opposition to certain Qiil leasing off 
the California, Alaska, and Atlantic coasts, to a liquified natural gas 
terminal in Ohesapeake Bay, to 'ah oil refinery at Eastport on, the 
coastofMaiififc, and so forth. ' ' - ^ ''^^ ' 

How does the- Coastal Zone Management Act seek ttf resolve the . 
inevitable conflicts oizerlssijtes such as energy!development? To qualify 
for. a progfam develondneiit grant, a state program must include "a 
planning ^ocess for criergy facilities likel}^ to be located in, or which 
. ^may signmfcantly affect, the coastal zone, including, but not limited 
to,-a process for anticipating and managing the impdicts from such 
facilities. , " . ' - - 

Xn its propo^d regulati'onS^or implementing thafc requii-emeiit, 
NO A A says the states^ would her^encour/iged to develop . . . proce- 
dures for assessing need/demand projections", Snd for "allocating - 
V theso ne(|Js among coastOT^and inland locations." NOAA explains that 
^ these procedures would not be required ''because it is felt, (they) wouia^ 
be beyond the capability and pui-view of coastal management pro- 
grams at.this time." \ 

The states would be encouraged to develop methods for "determjk- 
ing site suitHbility of alternate locations for particular facHilife^^^^;Phey 

• would be required, however, to include a procedurc^^^for assessing im- ^ 

* pacts of energy facilities and techniques for coping with thes^.impa^ts. 

j.In order to get a program approved and receive fed^al grants to ; 
tgfminister it, the law.sayS a state must see that i£s program provides 
"^for "adequate consideration of the national interest involved in plan- 
ning ^or,'-and in the siting of, facilities (including energy facilities) 
~ which aVe necessary to meet requirements that are other trian loca,! in 
nature." / f . 7 * 

The approval of a state program triggers another provision of the , 
Jaw which is designed to comjpbnsate the states for looking after the 
national That is the so-called "federal consistency" provi- 

sion, ,s^*^^JB^P^^ federal agencies undertaking or supporting any 
project d jgp|! y affecting the coastal zone must ensure that the project 
is coTisistlBB^ith approved state management programs, "to the maxi- 
mum extentTpracticable." 

Aritoher provision deals with activities requiring a fecleral license - 
or permit,'and with state and local government applications for fed- 
eral assistance under other federal programs affecting the coastal * 
zone (for example, the flood disaster protection program ).'Basicp,lly, / 
these activities also must be consistent with an approved state program. 

• However, there is a cri.tch : c ' t 
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The Se?rr«tary of Commerce can overritle a recalcitrant state, requir-^ 
ing it to ac6bmmodate an ^nerg^ facility — even*if that development is 
inc^patiole with the state's man^ement prof^ram. To do this, the 
^-Secretary need only fih^ that the development is consistent with the 
IjBy's "objectives" or is necessary "in the interest of national' securif';j^." 
{Uhe can expect much squabbliiig over*the definition and application 
of these terms.) ' 

Clearly, the federal government has the upp^ hand, in dealing wit^ 
a state that»balks at a project. However^ it shoiiW be remembered tliat 
• a state can simply withdraw from thie prograinS^f it wishes. Also, as . 
the OCZM noted in conn^tion with-theproposeqcoastal program' for 
the state of Washington, "The existence and approval of an explicit 
I)rocedure will protect the state frqjn the capricious imposition, of ac- - 
tions or pi»jects by f^eral agencies in the na^ of the national 
^nterest.'Hl] : ^ / . ^ \ [ . ^ . ^ 

This stateijfivprage is buttressed by language in the law requiting 
el^tensive consultation ^nd coordination, DQjween state ^and lederal ^ 
agerffeies.* , , - ' - 

'The Secretary of Commerceis power to overrule § §tate remains 
paramount, but thfe law further provides that in case of "serious dis- 
agreement" between a f eder^ agency and a toast^l state inpthejievelap- 
ment or^administration of a coastal ma#iagement program^ tlje Secre- 
tary, with the ,cooperatio)i of the Executive Office of the President, 
^hall seek to mediate^the differences. (If tlie administratidh ci a state 
y)rograni is involved, public headings must be Held in the local area 
Koncerpea.) - > " * . ^ 

1 Then if the mediation effort fails, and the Secretary still concludes 
that an activity is consistent with the 'law ot* is necessary for national 
security, the state can challenge that determination in court. 

Some state officials have said they are hopeful that Vhen state plans 
are approved, the OCZM will assert some authority to keep federal 
a^ctivities from conflicting with those plans. ^ / 

The OCZM says it l^opes to avoid the worst confi^ontations'lby hav- 
ing federal agencies participate fully and harmoniously in program 
development, so fjiat needs and problems can be addressed early and 
cooperatively, and essential information can be e^cchanged.. (States are 
required terprovide relevant federal agencies ,\^ith "the opportunity pf ^ * 
full participation.") - . - • 7 

However, some4ta|es have not done so, according' to a General Ac- 
counting Office report. [3] A number of federal agencies recommended , 
that Commerce reject Washington State's proposed J)lan oti grounds 
they were nbrgiven a chance for meaningful participation and on.« 
grounds there ^tas inadequate consideration of ihe national interest in 
enetgjrfacility siting. (Washington's program has since been revised 
and isthe only state program approved so fan) ^ ^ 
i GAO also noted tnat some federal agencies have been slow and in- 
effective an meeting their own participatory respopsibilities. 

Oh^he^ole, the OCZM reasons that even if the procedure does 
not work too well it "should lead to the more delil^erate and<thoughtful 
and less fragmented and wasteful sitijjg of siich facilities in the^nation 
a§A whole," [1] / " ' ^ ' 

Related to thjs^federal-state interaction is pending legislation to 
reform'the whole outer continental shelf leasing proce^.'This I'egisla- 
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tion was agreed to by Senate and House cdriferees at the end of last 
years congressional session, but it was threatened with a veto and 
failed to win final House approval by four votes. Bills identical to the 
conference bill have been reintroduced. [4] 

The legislation^ would exptod the states' right to key information, 
and would somewhat enhance the state's role in OCS decision making. 
It would allow the establishment of Eegional Outer Continental Shelf 
Advisory Boards to work with federal agencies responsible for OCS 
activities. Any recoirmiendation by such a board or by a governor 
concerning a proposed lease sale, or a proposed development or pro- ( 
duction plan, must be accepted by the Secretary of Interior unless he I 
determines that it is^not consistent with national security or the over- ^ 
riding national interest. 

In addition to federal-state relationships, the Coastal Zone Manage- 
ment Act specifies procedures for interaction between states and local 
governments or regionat agencies. State coastal management agencies, 
which' can allocate their grant funds to local governments, musttbe 
provided extensive authority to ensure that local regulations arid 
decisions on coastal land and water us6s "do not unreasonably or 
arbitrarily restrict or exclude those uses of regional benefit." 

A "use of regional benefit" is defined as one that "typically provides 
benefits to a significant area beyond the boundaries of a single unit 
of the lowest le-vel of local, general-purpose government." 

As with the procedures for federal-state coordination, the law calls 
for extensive consultation and cooperation between the state and local 
agencies, as a condition of state program approval. Also, if a state 
agency proposes to implement any decision that would conflict with 
a local zoliing ordinance or decision, it must notify tbe local govern- 
ment and altow it a one-month comment period.* 

In the 1976 amendments. Congress authorizied $464 million in plan- 
ning .and administration grants for the states over the next four years. 
It vyill not necessarily appftoriate that much. (By the end of 1976, the 
OCZM had awarded $36.2 miNdon in planning grants.) 

The amendments also establish a Coastal Energy fmpact Program 
to help states and communities deal with the economic, social, and 
environmental consequences of coastal energy development, including 
the provision of additional public facilities and services. For this 
program, the law authorizes a variety of loans, guarantees, and grants 
totaling up to $1.2 billion over 10 years. 

Most of the impact money represents a brazen inducement to boost 
QCS energy production. This is particularly true of $400 million in 
grants based on a statutory formula that measures OCS activity. 
(Alaska, which is being brought into line, and Louisiana, which is very 
much on-line, will be the chief beneficiaries of the $1.2 billion.) 

Some skeptics have sakl they fear the lavish fimding will encourage 
the siting in coastal zones of facilities that should be located inland- 
such as storage areas or refineries. Environmental groups and others 
have been fighting for safeguards to ensure that facilities are located 
away from the coast if at all possible. 

Although all 30 coastal states and three territories are nibbling 
vigorously at the federal government's financial carrot, state com- 
mitments to the coastal zone program vary widely. "Some states are 
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just barely^oingthrou^ the motions- with no support from tlie gov- 
ernor or tlj(e public," says Gary B. Un|^n, a costal zone management 
consultantfto Baltimore County. ^ ^ . 

California, however, already had plunged aggressively into coastal 
management. It needed no federal inducement to create the necessary 
public concern; the state is'glad to get the money to make its program 
more effective. On the other hand. South Carolina and, some other 
states seem at times to have taken the money, then bitteii the hand 
dispensing it. . 

Last year, South Carolina Gavepior James B. Edwards twice vetoed 
coastal tidelands bills passed by the legislature': At one point he dis- 
paraged the^ legislation as a '"land-use planning bill" under whlc^i ' 
bureaucrats could tell people what they can do with their property. 
He said it would allow the federal government to plunge its hand 
"into the very viscera of South Carolina." [5] Edwards — who own^a. 
share in a coastal island himself — said he would be satisfied with a bill 
that had no ties to Washington — a concept that obviously flies in the 
face of the federal law's premises. 

As this was written, the legislature was at work on a strengthened 
coastal management bill. Supporters figure Edwards is certain to veto 
again, but hope for legislative override. Meanwhile, South Carolina 
has received $897,257 in grants from the federal government foi* three 
years of planning. It is expected to apply for a fourth -year ^ant under 
a 1976 amendment to the law giving states an extra. year if ftecessary 
to complete approved programs^ 

Maine provi<^. another illustration of the sometimes politically 
painful evolution of a plan. Initially, public opposition was very 
strong., The plan was seen as a threat to local community management 
prerogatives; citizens claimed they had too little chance to help de- 
velop the prograiii; and there' was concern about financing at the 
expiration of federal funding. 

So strong were the objections that Maiue's' governor withdrew the 
state's application for plan approval and ordered a reorientation of 
the program. He noted the "consideratUe controversy" over whether 
the preliminary application would "truly represent the needs or the 
desires of the people of Ma^ne or whether it was more representative 
■ of^^individuals; who feel privileged 'or that they have a divine right ^ 
to tjontrolt^he lives: and/or (Jestfiies of a'majqnty of the people.^', [3] 

NoWj- however, OCZM; feiBls'fhere "is much ^eat^Tv'n^^ftpiinrityj inv 
attitude, partj^y the result pfi^pr^ase^ irtyblvement by Iqc^ officials. ' 

new plan is expiifet^to;.be i^eflLd^ imd-yeav^ s^ti^^ 

maystipponit,9bS€a^ersjfeeJi- ^* ' -^f''^ .^^^ri^'Ji}' 

If, the federal carrot induces :so' mu6fi/iiifdiff6Stibn^^^^ 
as South Carolina and Maine, one can, imagine tti^^ttexizi^ 
a stick. *^ \' ■ '^i^'^'^^ry.^^^^^ 

Still another problem impedes the effectiveness of the P«%^*i^^&^ ' 
ifs the absence of a coherent national -energy policy 09 Sy^ijC3&:i9t£'t^s: . 
can rationalise the need — or lack of need — for energy f a>&lBtne6. The 
states can't make energy policy, of* assess natipnal energy deminds. 

A recent study by the congressional Office of Technology Assess-*-* 
ment voices many of the doubts raised by the general policy vacuum. 
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A COASTAL VIEW QF-THE UNITED STATES. 
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This slightly myopic. coasUl 
manager's perspective of the 
Lnitrd' Slates "^hows much of the 
widespread rnergy activity takini; 
place or proposed along the.na> 
don's shoreline. Except for the lo- 
cation of im|A>rt terminals for 
liquiflrd natural ga^ (LNG). the 
niap docs not identify the many 
onshore areas that would be im- 
pacted by industrial complexes to 
sefvice and' support ctlTshorc ac> 
tivities. Nor does it identify, the 
nuclear and other power plants 
Mted or planned on (he coast. It 
should be kept in mind. too. (hat ^ 



Alaska is almost ranged by areas 
proposed for oil feasiitg. (Tracts in 
(he North Gulf of Alaska have 
heen sold.) 

The Department of Transpor1a< 
tton has said it >«ill issue licenses 
for two planned decpwater 
porls-jthe Seadock port off 
Freeport. Texas, and the LOOP 
port off Louisiana. As this was 
written . the sponsor! ng companies 
were/dedding whether to accept 
contritions imposed by DOT. Sev. 
tn^' other deepwater port pro> 
po>als have beenrsludied, pr^nd* 
pally one that woufd be located in 



Delaware Bay. 

Major LNG terminals already 
receiving, imports or under con- 
struction are at Everett. Mass.. 
Slaten Island. N.Y., Cove Point. 
Md.. and Savannah. Ga.^pplica- 
tions have been filed with the Fed- 
eral Power Commission for (er< 
minals in Gloucester County. 
N.J., Lake Charles. La., and Port 
Hueneme. Calif. Several other 
LNG terminals have been pro- 
posed, and a number of ports, 
such as BostJfn. already import- 
LNG under slort-term licenses. 



"For example," it say^t "can the UniteQ States pfpceed indefinitely 
without (a) a formal process for determining total energy needs and 
(b) calculating the share 6f those needlsi^at should be provided by 
OCS resources? That allocation, rather t^jan the existing prggram 
for leasing maximum Acreage in the minimSq^ number of years, could 
become the guide for^ture leasing progn^s. It is also important to 
consider whether^ttie United States can proceed indefinitely with off- 
shore developihimts for oil and natural gas and other seabed resources, 
fisheries, ano/^mmercial activities, wiwiout a formal process for rec- 
onciling conflficts noi only among die uses but between those uses Snd 
their impact on the ocean environment." 

At another point the study, which deals with offshore energy devel- 
opment in the mid-Atlantic, has this to say: "Reduction of energy 
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consumption could offer long-term advantages, biit there are no spe- 
cific plans at the state or national level for an energy conservation 
program tliat might eliminate the need for the energy supplies uliich 
would come from one or more of the proposed offsliore' systems." [2] 
In the absence of policy, the energy cart sometimes gets put before 
the coastal planning hoi*se. For instance, on January IT, former Com- 
merce Secretary Elliot L. Kicliardson announced a $920,000 coastal 
zona planning grant to Alaska. Among the purposes of the money: 
to designate coastal areas of particular concern, to help local govern- 
ments develop local coastal management programs, and to provide 
funds so local governnients can determine the onshore impacts of 
OCS energy development. 

The following day — witli only two ^ays left in office — former Inte- 
rior Secretary Thomas S. Kleppe aiaiiftunced the sale pn February 23 
of oil and gas leases on 683,1«2 acre¥in the Cook Inlet of Alaska's 
outer continental siifilf. This decision left open the metliod by which 
crude oil would be transported to shore. That determination, said 
Interior, "is to be made, later, based on environmental and technical 
analysis at that time." * 

Thus do energy activities precede and preclude thorough analysis 
(ind planning! As it happens, however, new Interior Secretary Cecil 
1). Aiidrus recently cancelled the Cook Inlet lease sale, at Jeast tem- 
jjbrarily, so he can evaluate the program. 

State officials have complained about the fragmentation of OCS 
functions betv^een the Interior Department and the OCZM, and^ the 
absence of clear lines of responsibility. This is symptomatic of* the 
absence of an overall national policy on energy supply needs as well 
as of specific policies on individual state responsibilities for meeting 
demand and siting facilities. 

States-sometimes have difficult}^ obtaining information on reserves, 
explorations, leasing plans, and the like. The OTA repoKT.says that 
Inrteripr has i:efu6ed — on the ground it is proprietary information — 
to share with ^tate officials the kind of seismic data which would give 
them an early warning about the possible location of major explora- 
tory activities and thus about potential coastoMmpacts. "Delaware 
officials," said OTA, "were told by the, OCZM that they could use 
federal grants tO'paVltor the data and interpretation whicJi the Inte-i 
rior Department declines to share-with them,-"' [2] 

AjiOther embarrassment from inadeduate planning is the surplus of 
oil from the Alaska pipeline' that is e^pegtied to start building up in 
California in 1978. (In the running debatfe over what to do with it^ one 
option is export it to Japan in' exchange for -oil from the Middle 
East.)[^] ^ r , , ^ . , 

In many cases, of course, it is too early to gauge the extent of energy 
development,.so that a coastal zone plan is drawn up with a large gap. 
Ill a pre-draft^lan issued for public review last December, Massa- 
chusetts officials included a footnote explaining that the energy section 
"does not address OCS facilities because, in the absence of exploration 
drilling, it is not yet possible to determine whether and where such 
facilities might be located." 

Sonie will say that the coastal zone management program is a waste 
of taxpayers' money, money poured into states and localities in the 
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vaip hope they will develop and implement-responsible plans for their 
coastlines. They will see it as one more nefarious governmental in- 
^ f rmgement on private property rights and.local decision making. Or as 
a device to seduce states into acceptance of undesirable ^nerer 
. facilities. 4 

If there is truth in these critical' assessments, the coastal zone man- 
agement program also can be considered a jioble and necessary experi- 
ment. It is noble simply because it is designed to derive the greatos^^ 
benehts from the great coastal resourced. It is necessary because many 
of these resources are threatened ^y inappropriate and damaging de- 
velopment, and because ivis important to manage, them under a system 
that consider federal, state, and local interests and perspectives. 

Coastal arfeas, so highly valued for their beauty and theiciiotic and 
recreational resources 'as well as their development p^tenCial, seem 
likely to^stir up more ^itizen concern than many of the inland areas 
that would be targeted by a national land-use bill. 

If protection of inland areas does not generate enough grass-roots 
support, implementation of a . land-use law may not be politicallv 
feasible. ) ^ 

"The, coastal zone program at least has the virtue of beine eeo-. 
graphically_§pecific, and dealing with land forms that have inherent 
values everybody understaiids," says Charles E. Little, of the Library 
of Congress Congressional Research Service. "If that is being fouled 
;up, what would you expect from some vague program that uivolves 
everybody planning their hearts out 

One answer, lie notes, is more issue-specific legislation— for example 
to protect agricultural lands,* floodplains, outstanding or environ- 
mentally critical areas, and the like. "One must look with a ffimlet eye 
at the grand programs," Little says. "We should pick the targets and 
go after them. He savs he fears that while the planners and lawyers 
struggle along, a lot of places will be lost to development. 

Another warning comes from MarVin Zeldin, an eiivironmental con- 
.sultant and writer : "Wh^t is most litley to emerge in too many states 
is^a coastal zone management plan that embraces the status quo - busi- 
ness and development as usual, with only token lipservice to noneco- 
nomic values. . . Worse yet, in t^o many states the public may be 
lulled into greater complacency because of the existence of ^a plan'^for 
coastal areas, no matter how poor the plan." [8] 
I- 
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D. Coal From PuWie La^ds: How ^ccej^ible? 
FEDERAL LEASING: THE NEED FOR A Pj^RSPECTIVE 
(By Courtland Lee and David Russell)* 

■ . 'V . ■ 

THE PRESENT DILEMMA OF FEDERAL LEASH^G 

Aa settlers began occupying the nation's land, federal policy evolved 
more or less consistently toward the jKPal of maintaining mineral re- 
sourced within federal control. Th^^^ofold purpose.: to generate a 
source of public revenue, and to prevent monopolies by private parties. 

To implement federal policy, legislation (some^oi it going as far 
back as a century ago) has assigned the task and responsibil^ of "con- 
^; servation" to such agencies as the Bureau of Land Mi^mgisment and 
the US Geological Survey. Historically^ the term "consfetTOtion" was 
recognized to mean : inteUigent, wise UtUi^ion of the resource — and 
not merely a saving of it. ^ 'V 

Land classiftcation wasj and still is, the method to gain th^necessary 
knowledge ^ or conservation or wise use of the nation's resources. In fact 
- since 1879,* the US Greological Survey has been classifying land accord- 
ing to all the available information about leasable mineraijp: Tradition- 
alfy, this vital information has been used simply^to determine whether 
the federal government should retain mineral rights in areas where 
title to federal surface land is sold or exchanged. 

* The first step in the classification procedure has often entailed the 
withdrawal of land from entry, exchange or sale, until an estimate c£m 
be made of the extent of each mineral resource. When that estimate has 
been arrived*at, and a "w6i:kable" deposit has been identified, the land 
is classified as a "leasing area"-^ana it dan be leased only through a 
competitiyebidding process. " , 
^^^^EedcrSTTands officially classified as havii^g no known ^deposit of a 
particular jmineral may (in sc^e cases) become accessible to inter- 
ested parties yia the prospecting permit; if the holder of such a pros- 
^pecting permit succeeds m finding a deposit, he is entitled (ih some 
cases) to a "prefi^rence-right lease." < 

We have given this brief description aboui some of the condi£ions 
leading to the issuance of competitive leases and pref erence-rjght leases 
because (a) we want t({ emphasize that conservation, land classification, 
and land withdrawals are not new activities dreamed up by bureau- 
crats in recent years ; and (b) we want to place within a legal-historical 
context our next discussion regarding the current status of federal 
leasing. 

*Froin Mining Enslneerinff, Vol. 29, May 1977, p. 23-34. Mining Englne<;ring is a 
publication of tbe Society of Mining Engineers. Courtland Lee l8 a ihlneral leasing speci^ist 
and Darid RusaeU is a mineral economist Both are wltb tbe Bureau of Land Management, 
Department of the Interior. Footnotes appear at tbe end of' tbe article. Reprinted by 
permission. " > 

^Act of March 8, 1879, Title 48 of US code section abbreriated. (48 USC 31), stipple- 
men ted by Reorganisation Plan No. 3 of 1950, 43 USC 1451, and 208 Departmental Manual 
No« 1, Seieretarial Order 2948. r x 
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/ncUlSam^s Monopoly of LeasabU M 

I>uring the 19tJi ceptury, (>ngress various land-dispoeal 

and homestead law& to induce AmericansNfc»d^e millions of newly 
amved immigrants to settle in the West. These'l^s, in effect, gave 
our forefathers f re^ homestead land requiring only nominal filing fees. 
Several million acrea of coal knd, however, werejicluded from the 
\ or disposition laws. Thus, during the 1860's, coal land sojd 

from $1.85 to $2.b0 per acre and, after passage of the Coal Land Act of 

• 1873, 4t became the highest priced federal land offered for sale, averag- 
mg from a minimum of $10 per acre for areas more than 24* km (15 
miles) away from a railroad to $20 per acre for areas within 15 miles 
of a railroad. 

In 1906, the homeste^ding -and disposal of known coal lands was 
discontinued. Thife was brought about by a strong movement to save 

• the resources and prevent acquisition by presumed private monopr 
ohes. In addition, the government could thereby carefully control 
these resources and generate greater Avenues by leasing the coal rather 
than homdeteading ov selling it. But to lease it, government had to have 
some idear of the value of the land— i.e., the land had to be classified 
or identified according to its leasable minerala This is how, ina906, 
for the purpose of, classification, the federal government began the 
first of many executive withdrawals of coal land. 

By such executive orders Detween 191X5 and 1907, government with- 
drew from disposal under the hom^ad laws 271 000 km^ (67 million 
acres) and reserved them for classification and appraisal of coaJ values 
—which included most of the known western coal occurrenceJat that 
tune. Withdrawals of coal lands were followed in 1908 by withdrawals 
of ahnpst 20 000 km» (5 million acres) of phosphate and 18 000 kmO 
(4.5^millioh acres) of oil lands. - ^ 
All this acreage was eventually classified— and those early classifica- 
tions have been modified and reworked continufiilly to the present 
time. The classified minerals (alias, the mineral estate) were stained 
under federal o^ership; and the surface (alias, the ^rface estate) 
was reserved for private use. , 
Table I shows the acreage that has been patented from the mineral 
Y estate owned by the federal government. 

Table 2 shows the different types of classification now existing for d 
number of important l^^asable mmerals. • - ^ 

' But the degtce of control exercised by the federal government 
greatly exfceeds the acreage shown on Tables 1 and 2. The reason? * 
«ince checkerboflirding and complex ownership patterns are often the 
y ^rule rather than the exception, many mining opehitions must include 
at least some federal property. In addition, the federal government 
owns more than>2 840 000 km^ (700 million acres) of surface arid min- 
erals, mogtly in the Western States and Alaska. 

, We estimate that the federal government owns 70 percent of the 
coal as well as equivalent or greater aihounts of other leasable min- 
erals m the western half of the U.S. (sefe Fig. 1). Significant deposits 
of federally owned edstem and AlaskanNjoalare not shown in F^g. 1 ; 
and precise data for federal vs. nonfederal mineral ownership are not 
available, 

\ 
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Table l.—Pa<en<* issued uHth mineraU reserved to the Untted^tates through 

1$75 ■ 

Acres 

All minerals ^ S9,-450>002 

Coal J • ^ 16,217,914 

Oil and gas — - — . . 3^ 799^ 205 

Fboepiiate ,j 414 053 

Oil, and gas and other 1,109' 329 

Miscellaneous combinations—— 2.-.«- ~_ 2] 293,' 221 

Total — ^ ^ 63, 283, 754 

Source : Public Land Statistioi 1975, U.S, Department of Interior. 
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TABLE.^^tHER FEDERAL MINERALS (ACRES) 



Prospsctivelv 
valuaJMe i 




AsphJKic matariar, tar sand 3,890 2.600 000 

Olfihale . , 20,400 ' 9,000,000 

Oil Md tat (opjhora) , 89. 573, 447 375. 000. 00 0 

i Estimated Fedti^l surfact. , 

TABLE a^flAND HELD UNDER FEDERAL MINERAL LEASE BY COIMIMODITY i (ACRES) 

196as 1975 « 

^ 

Coal. .......ft^^... , 690.804 797,555 

Phpiphata— ^ 98,516 92.380 

ftJtasI) --^^ - - - 274,969 23t824 

Sodium ' 1«.*98 . 135.547 

> Othar commodities laasad only on icqulrad lands ara not shown, - j. 
\ Public domain^hf (43.586 aues of leased acquired laed were not recorded by commodity at this time). . ' 

> Incfudes botti puuic domain and acquired landi as of Dec 31. 197&. 

Fedevid LeaHng Today = Zero Leasing 

Con^dering^the federal government's Control over mineral land', the 
task of making such land available for leasing becomes crucially im- 
; pbrtant. A managed mineral leasing program requires consistejot and 
rational policies. Unfortunately, juaging from federal leasing trends 
of the past ten or 15 years, such pk>hcies are either nonexistent or, if 
they eiist at all, they don't reflect any effective management. Here is 
the evidence: 

' Since 1961, the acreage made available through competitive-bid 
leasing for coal, potash, phosphate anci sodium has fluctuated sharply 

• ^nd erratically irom-year to year while moving in a discernible .de- 
clining pattern (see Fig. 2), causing widespread uncertainty regard; 
ing the alleged availability of federal minerals. For instemcej after 
reaching a peak of 385 km* (95,CfOO acres) leased competltiveljr in 
1968, competitive leasing plunged to ^ero in 1969 and to minmial 
levels at present. This unsatisfactory situation, largely brought about 
py the interpretations of the 196^ National Environmental Policy Act, 
is likely to continue until more rational onshore leasing policies ere 

.//developed. ; 

Since 1968, the total acreage under lease for phosphate, p()tash and 
sodium lias actwaUy rfecrea«e5. Coal acreage under 
by about 15 percent in rdTie years. ■ ^ - 

^ The acrea^ made available under pref erence-r^ht leases, also called 
"noncompetitive leases,"- has declined sharply from the 1968 peak of 
about 1100 km* (280,000 acres) to 11 km* (2782 acres) in 1975 (see 
bottom graph of Fig. 3) — while the acreage under prospebtii\g per- 
mits has undergforie a corresponding decline (see upper j^raph of Fig. 
3). The vast amount of land under prospecting permits — 2865 km* 
(708,000 acres) in 1975 for coal, potash, ph(^phate, and sodium — is 
essentially meaningless because, to repeat, only 2782 acres of land 

" became available in 1975 through prospecting permits ripening into 
preference-right leases by discovery of valuable minerals. 
/ ■ •• • 
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Tlw dol wllhin the circle illusiralnanaJminiMiV-v 
th« amount of federal surface continually , . 
disturbed by 100 surface minea producing 200 
million tons of coal per year. Assumptions 
Include: two years lapse lime for reclamation, 
175 acres of plant and equipment for each mine. 
1 7-32 acres per million tons peryear production. 
. (43.6 million tpy o( coal was produced from 
■Jederal leases in 1975). At.jhis rate, the dot will 
consume thii resource rnoving roughly 
three-fourths its diameter every two years. This 
would speed up in some shallower basins and 
■ slow to over ten years in the Powder River Basin. 
85% of which IS federally owned coal land. 



FiouBE ^.-Acreage leased competldvely per year, pubUc and acquired lands; 
coal, potash, phosphate, and sodium. 

Noncompetitive leases have traditionallv been issied outside of the 
so-calied Known losing Areas, i.e., outside of ai-eas exclusively^ *res- 
eryed for competitive leasing. As we mentioned earlier, the first step 
m acquiflng a noncompetitive lease has been the issuance of a pros- 
pecting ^nmt; then,^f the holder of^ prospecting permit makes a- 
valuable^iscpvery he IS t^heor^tically entftled^to obtafn a preference^ 
Eii^ because, ufter> 1, he has spent his own money to find a 
dfeposit in an area whe««i5 deposit lyas known to exist according to the 
nf th?7a^f^^^T^^:' (T%was changed for coal after .passage* 
of the 1976 Amendments to t^ie Mineral Leasing Act.-'today,^ 
leases may be obtained' only via competitiye bidcSng;) Incidentally, 
thanks to prospecting permits, the government has obtained much of 
Tabll2 geological data^ed -in the classifications sliown on' 

P„Sofi competitive leifeing has been sharply 

cmlailed during the last decade, nohcompetifive leasing from the lar^ 
of permit acreage would make up some of the shortfall.: But tlus 
s clearlj^ not the case, as indicated by the J^w level of noncomjietitive 
leading since 1969 F g. 3) Reasons for this dechne i^i noncompetitive . 
for n.Sw^^ be attributed to long delays in processihS applications 
for preference-right leases, changes m regulations defiifing what con- 
stitutes a valuable discoyery-and, in many cases, comj^tent work by 
the Conservation Division of the US Geological Survfey reserving thi 
valuable minerals for competitive leasing. ^ . . e 



i 



127 



Federal ff pal: Myths and Reality . . ; 

Because of the decline in domestic oil artd gas production since 1970, 
federal coal has become a mucl^ publicized solutionjor the nation's 
wor^nmff energy problem. As things stand, can federal coal ^ a solu- 
tion I Let's look at some pertinent facts. - ''^ 
' S^) ^^^^^ acreage of federal coal under lease has languished 
at about 3200 km^ (800^000 acres)— or 0,8 percent of the (lOO'million 
acres) of federally owned land prospecl'ively valuable for coal' (see 
u^'x l-,,B^,^°"*r^^*' SIX Wpstem States hftve issued -cpal leases for 
about 5700. km== (1.4 miUion acres) on- state land; and aiiotlier 1200 
ton (300,009.acres) are under existing coiil leases on Indian land. Thus, 
the total acreage under lease from state and Indian lanSs is more than 
twice the acreage made available ynder federal leases— even though the 
federal government owns tnucTi more classified coal lands, including 
™pst of the exceptionally rich Powder River Basin in Wyoming. 

(b) The 0.8 percent of the-clasfiified federal coal acreage is available 
m scattered leases acquired by coal producers and would-be coal pro- 
ducere prior to 1973._ Most of this leased acreage', incidentally Vas 
issyed noncompetitivel]^ meaning: it was issued outside of those 
■ P?.^ • ^ ^^^^^ exclilsively designated for competitive leas- 

ing. Obviously, some of these nbncompetitjive leases will never become - 
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FiQt7BE/l.~.Federal coal : onl^ 0.8 percent of the federal acreage is under lease. 



productive coal mines for economic reasons, and some will never be- 
come productive because of various environmental and regulatory rea- 
sons of fairly recent vintage. Forj.nstance : 

There liBS been a ra'dical change from the presumed conditions for 
' development by leaseholders prior»to 1970 and the conditions prevail- 
ing after passage of the 1976 mineral leasing act for coal. These new 
conditions or legal provisions will eventuallj; cause some leaseholclers 
to relinquish their lease without mining, pjiiticularly if leaseholders 
are unable to form a logical mining unit and market their coal within 
the legally requited period. The recffently publisl^ed Surface Manage- 
ment of Federal Coal Resource Regulation ^ and Goal Mining Opera-' 
tion Regulations^" will take their toll on outstanding leases, particu- 
larly in view of the newly imposed *strict-diligeii$» regulations.* In 
addition, there are the EMARS regulations,* which would apply to 
any future^ competitive leases. 

Why has all this happened ? 

A major reason for the nonleasing of federal coal during the past six, 
years has been the reliance on reserve-tonnage estimates to decide 
whether pr not to lease coal. "Why should the federal government lease 
more coal when* 16 billion tons of resei*ve are already under lease 
application, and an additional 9 billion under preference-right leases ?- 
This was, arid still, is the argument most frequently ventilated in poli- 
tical aUad environmental circles. If taken at face value, particularly 
-by people who don't know much else, this reserve-under-lease argument 
carries- the built-in conclusion : "Lepis put a halt on coal leasmg be- 
cause the 25 billion tons already leaded should be more than sufficient 
tp satisfy all reserve requirements fob the present 50 million t/y 
[tons/year] federal coal prtx^uction, and projected 150 to 200 million 
t/y by 1985.*^ ^ ' 

The erro^ in the* reserve-under-lease argument — a^anv~exi>erienced 
^ologist, mining engineer, or mineral economist can easily point ou1>^ 
IS that such an argument would be valid if the geology, economics. and 
legalities were completely known^and understood. In the real world, 
unfortunately, the reserve-under-lease approach is limited by insuffi- 
cient geolp^ical knowledge, as^ well as by traditionally misleading 
interpretation^ of just jvhat reserves are and what they m^an as far as 

' providinffajand position Sufficient for coal production.*" ' ^ 

ThjEudKn^uGoii^ poorly known mineral resources an^ well-^ 
known reserv^^ailable for pro4i;iction is frequently the most con- 

. fused arid troublesome area«i!\ resource management. 

The two diagrams in Fig. 5 show recent attempts to clarify these 

•.concepts: At the upper left of the diagrams are measured economic 
reserves, and at the lower right are subecwiomic .undiscovered resources. 
Production must come from the upper left sejctor of our resqurce b^e, 
as shown by the flow of arrows. It is a^oss mistake to assume (a) that 
speculative sutwnarginal resources can reach productive capacity ^ith- 



* "Reserve Is the portion of theMdentlfled resource from whlcb a useable mineral and 
energy convnodlty can be economically and legally extracted at^the time' of determination." 
USGS,6ullet!n 1450A. 

'Title 48 Code of Federal Regulatlonat part 80^. abbreviated (43 CFR 3041). 

•30CPR211. 

*43 CFR ^50^ 

" 48 3«25.^ederal Register. VoL 42. No. 16. Jan. 2S. 1077. p. 44S8. 
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-out being moved-both to the left^and upward in. these diagrams, and 
^ the *° productive capacity if legal bfocks occur. 

^i't transforms reserves into "past pro- 

Slnt demanl W f""'^!^* Productive capacity an/the cu?- 

filHjJ^^ •• " "^''^ J"gi'-grade deposits are not large enough to 
wlr!ff *^.P"«e rises and some "subeconomic" deposits movf up- 

duces cS^7/?- ^Y' 't? "^''^ new technoloS^T' 

duces cost— or if legal prohibitions are removed. SJ' 
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FiouBE 5.— How "resources" become reserves. 



These concepts have never be^ 
toi^ofcdal under existing lei ' 
under preference-right lease a 
incorporated into the analysis 1.. 
\The result: reserve.und6r-lease'%ai 
\uidicated, inferred, economic and su 
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>lied to explain the 16 billion 
the* additional 9 billion tons 
ion; nor were these concepts 
Ided those billion-ton figures, 
are a potpourri of .measured, 
jnomic reserves and resource 
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even in 1973 when these figures wei^Tdetcrmincd. Furthermore, the 
16-billiorf-toin figure fails to include tfll fact that 30, 40, or more tons 
of measured recoverable, coal are needed to produce just one ton an- 

^ nually, all of which must be in a logical mining uhit^ During the years 
of the coal leasing moratorium, many leases that had been applied 
for to complete logical mining units for new production had not yet 

' beer^ssuea. 

Any o|)erator must receive timely governmental permission to eco- 
nomically mine coal from measured economic reserves in a Ip^cal 
mining unit, with a large enough reserve position to justify the initial 
capital expense of property, plant, *and development. These factors 
were not considered either m totalling the 16, 25,<0£ more billion tons 
of coal under lease. 

Even if those bloated tonnage figures^were realistic, industry would 
not and could not be interested in thin beds or poor quality; or in 
areas with high^production costs; or iji areas that lack a market ; or in 
areas where federal, state^ and local governments have placed so many . 
restrictions — e.g.,' land withdrawals, restrictive land-use stipulations, 
complex and time-consuming permit requirements, prohibitive access, 
arbitrary anti-pollution reflations — that often raise cost^on leased 
lands too high to justify the investment (a prime example: the Kai- 
parowits leases). 

In our opinion, the acreage under lease — compated to total federal 
acreage pp^ntially known to 4iave value for coal production^would 
be a mp^e realistic '^way of measuring the effectiveness of the federal 
coal leasing program than the un^fined estimates of leased reserve 
tonliage,Which may or may not ever be developed.^ Since monopolies 
are effectively prevented through a variety^f existing mechanism^, 
since strict diligence is now, required along with fair market value 
for* new leases, and since environmental values are now protected in 
land-use plans, what difference does .it make how much tonnage is 
under lease? What we diink is more important is that enough acreage 
be placed imder lease so that coal prices won't be held artificially high 
by unavailability of land. 

HOW WE GOT INTO THIS MESS 

Land classification is a prerec[uisite of minerals leasing. The agency 
responsible for land classification is the US Geological Survey ; the 
agency responsible for leasing, the Buiieau of Land Management 
(whiclu before 1546 used to be known as the General Land Office). 

I^roblems of coordination between these two agencies began almost 
a century ago. . ? ^ . . . 

'In 1879, tJhie National Academy of Sciences submitted to Congress 
a report thabrecomiiiended abolishin|^'^^ Geological and Geographi* • 
cal burvey of the Terfitories, a^nd the 'Geographical and Geological 
Survey of the Rocky Mountain Region (1»oth in the Department of 
theylnterior), and the Geographical Surveys west of the 100th Me- 
ridian in the Department of War. These activities were to be consoli- 
dated into a single organization, to be known as the U>S Geological 
Survey because, in the words of the National Academy : 
. "The best interest of the public doitiain i^pquire, ^qr the purposes of 
intelligent administration, a thorpugh knowledge of ite geologic struc- 
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ture, natural resources, and products. The domain embraces a va^t 
mineral wedlth in its soils, jnetalfe, salines, stones, clays, etc. To meet 
the requireihents of existing law in the disposition of the agricultural, 
mineral, paistoral, timber, desert, afid swamp lands, a thorough investi- 
gation and/ classification of the acreage of the public domain is im- 
peratively/demanded."*' 

Agteeing with the National Academy of Sciences, Congress in the 
Act of Mhrch 3, 1879,^ provided that the newly formed Geological 
buirey wbuM be responsible for "the classification of the public lands 
and exairiination of the geological structure, mineral resources, and 
productsbf the national domain." 

The sdme act provided for a commission to codify the land laws.* 
This corfunission, however, did not merely classify the land laws - it 
also suggested that land classifications done by the US Geological, 
burvey/were "subject to correction upon proof of error satisfactory^ 
to the Commissioner of the General Land Office, and accordinij to 
regulawons to be pi^ribed by him." 

In e£ect, contrary to congressional intent, the commission subordi- 
nated thQ USGS t6 the General Land Office— by vesting the reviewing 
resBorisibihty in the General Land Office. ' . 

Th^ very first director of the US Geological iSurvey, Clarence 
Aing, accepted the viewpoint of this commission establishing a tra- 
dition that continues today in spite of the .enormously increased re- 
sponsibilities of the USGS Conservation Division. In his first report 
to , the Secretary of the Interior in 1880, Clarence King 'stated: 

1 have therefore concluded that the intention of Congress was to 
begin a ri^d scientific classification of the lands of the national do- 
main^.^ for the purposes of aiding the machimrit of imGeneral 
/Land Office by furnishing a oasis of sale, but for the gelittil infor- 
/ ni^"/^'^/^^ P^fPJ® of the country. . . ." This statement, made in 1880, « 
Illustrates how land classification becan^e divorced from supporting 
mineral leasing. Since then, these two functions have never been fully 
coordinated for their original purpose of "intelligent administratio^^^^ . 

Kings interpretation , prevailed in part until about 1906 when the 
pressing need of the Department of the Interior for adequate classi- 
"f-^^on of mineral lands led to .renewed emphasis on this function 
of the Geolo^cal Survey. Tlus was not done by superseding the ma- 
chinery of the General Land Office, but by cooperation betWeen the 
Ueneml Land Office and the Geological Survey, augmented by a series 
of orders from the Secretary of the Interior. These orders defined 
TWiepart that each was tojbear in public land a^inistration, making 
tHrGeological Survey chiefly responsible for the classification of lands 
for their mineral charact^ 

r ^?®J^J^^^ ^{ Mineral Leasing Act in 1920, the General 
l^nd Office (now the Bureau of Land Management) needed mineral 
and geological en^neenng expertise to administer its new mineral 
leasing responsibilities. It's interesting to note that this task of Irfase 
support was assigned to a new technical group in the USNBureaJof 
Mines rathpr than to the US Geologiq^l Survey. \ 

•DSGS BaUetin No. 537, 11 (1918). * 
'48 use 81 (19«4). 
■ US lUtQtes at larfe. Vol. 20. p. 392. 
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In 1921, the then Secretary of the Interior, Albert Fall, using 
questionaple authority secretly leased witRout competitive bidding 
some military' oil reserves in California and Wyoming (Teapot Dome) 
to E, L, Doheny and Henry Sinclair. 

Secretary Fall, who went as far as to call the Marines to evict Sin- 
clair's^rivrtl claimants from the Teapot Dome reserves, was also found 
guilty of a corrupt conspiriacy to secure for Doheny unleased land in 
the California reserves • and accepting $100,000 in bribes.® This 
touched off a scandal rivaled only by Watergate. 

The net effect of the Teapot Dome affair was the quick move of the' 
newly created USBM group (later to be known as the Conservation 
Division of USGS) to the Department of Commerce. But the ad- 
ministrative incompatibility of the lease support function shared by 
two federal, departments precipitated in 1925 the return of thejiow 
Conservation Division to the Department of Interior's Geologi^l 
Survey. , • V 

By separating the leasing agency (BLM) from the regulation- 
evaluation agency (Conservation Division of USGS), Interior felt it 
could avoid another scandal and that a potentially cumbersome bu- 
reaucracy would be a ^mall price to pay for the separation of power. 

Public attitudes and distrust developed in the wake of the Teapot 
Dome scandal are still felt today and partly explaig jhe p resent lack 
of perspective. 

Still relying on the authority of the Or£:anic Act of the Geological 
Sup'eymi^^USGS Director continued to be charged with the "classifi- 
cation dp the public lands, and examination of tlie geological structure, 
mineral/ resources and products of the national domain," This re- 
f sponsibilit^ was assigned to thp^USGS Conservation Di^sion and 
f remains today, although modified by subsequent statutes, 
f In October 1968, Ordei^ 2948 by Interior Secretary Kogers C.B, 
IVforton again, established certain areas of responsibility Jor the USGS 
Conservation Division and the Bureau of Land Management, The 
order, drafted initially by USGS,'was designed to reduce the apparent 
overlap in responsibilities which had developed^ over the years. The 
USGS was ^ven the charter to provide all geologic, economic, and 
engineering information to the BLM required to fulfill BLM's role 
in land use planning, environmental analysis, and, in general, minerals 
management. Strengthened in tHis order was the Conservation Di- 
visioirs role in classifying lands for mineral content. As a result, 
BLM formally began requesting of Con^rvation Division, mineral re- 
ports and leasable mineral maps on federal minerifl pstate, 

Olassificati^': A Lm^ Overlooked Tool 

The purpose of claseifying the mineral character of land (federal 
and nonfederal) is to denMj])e area and depth limits of each of the 
leasable minerals. This, in ftmi, allows for a scientific estimate of the 
extent of each mineral resource. Classification (as opposed to evalu- 
atioiv) of the' leasable mineral Anticipates the eventual, arrival of 
conditions favorable for the development and marketing of the con>- 
modity. Classification is not concerned with economic conditions thaJfe 
make feasible "(he exploitation of the deposit at the present time. 

• Teapof Dome, 'History of Public Land Law Development, Public Land Law Review Com- « 
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The first step in the classification procedure has. been the with- 
drawal of the lands containing aleasable mineral from entry, exchange, 
or sale by using authority granted imthe Ficket Act (1910) .-^ , 

Next, classification standards are establislied for each leasable min- 
eral. Since* only the ultimate use of tlie material is important, these 
standards set minimum limits on the intrinsic factors of thickness, 
quality, area, and maximumlimits on depth. 

Both informal and formal classifications are made for various leas- 
able minerals. The informal classifications are made where the avail- 
able geologic data (often obtained via prospecting permits) is present 
in such quantity and quality as to meet classification standards, but 
there is not enough information for a formal classification. ' 

Formal classification orders are published in the Federal Register. 
In effect, lands are classified on the basis of what is known. Initially, 
lands are classified "prospectively valuable" or valuable in the foresee- 
able futureto perhaps 100 or more years. When sufficient knowledge ^ 
exists, theseland classifications are upgraded to a "valuable"' mineral 
area. For example, a "prospectively valuable" coal area becomes a 
'classified" coal area. Coal lands are, therefore, "classified" for coal 
or "pr^pectively valuable" for coal. As more mineral data is made . 
available, lands are classified valuable for the mineral,- prospectively 
valuable for the mineral, or declassified entirely. Classifications for thA 
other leasable minerals follow this pattern. 

Evaltiation of Leasable ifirierals 

In addition to classification, when a leasable mineral resource ia 
determined to^be workable under existing economics and technology, 
it is evaluated as a "Known Leasing Area." Being a workable, eco 
nomic mineral resource, this category of land includes only, those re- ^ 
sources known by the government to be most attractive for devel- 
ment. A Known Leasing Area usually encompasses smaller parts of 
lands (classified for retention by the federal government) that may 
eventually be of value. Lands evaluated as- Known Leasing Areas 
. theoretically have present-day value. This is why only competitive 
leasing IS permitted for mineral resources within Known Leasing 
Areas. 

The evaluative responsibilities of the Conservation Division stem 
from the Mineral Leasing Act of 1920 and subsequent leasing acts. 
The purpose of mineral land evaluation is to. obtain geologic data 
necessary for planning and estimating economic mineral reserves for 
federal lea^^g programs. ^ 

Those aHas th&t traditionally were shown to have known work- 
ability or extei^/wfere evaluated as Known Leasing Areas and leased 
competitively. tJnknown areas were leased through the issuance of 
prospecting permits leading to preference-right leases. New commer- 
cial quantity regulations *" have broadened this traditional function 
from "workability" (based on intrinsic geologic properties of th^ min-ru 
eral resource) to the inclusion of social, environmental, and economic^ 
data. However, the mass of information available on intrinsic geology 
of leasable minerals remains a most useful tool for lea& management. 



^ « ^?t*•^°^ adopted ^al rearnfaUong pertalnln/r to preference right IdhslnK and- the 
deflnltion of commerdil quantTtlea In Jan. 1976. \4B CPR 8020). *en8iiig ana tne 




The Federal Coal Leading Atoendments Act of 1975 makes all federal 
coal available only by compiBUUve leasing. However, coal land still 
igust be . evaluated as EiiQvv^Sec^era^ Coal Besource Areas to 
establish the existence of minable fBServes under existing economic 
condition^ and current technology. The new act also provides for non- 
government exploration under exploration licenses." These licenses 
yield no preference right to a lease. 

The evaluation oi Known Leasing Areas should be. considered as 
an additional tool to be added to the classification group designated 
as valuable and pros^tively valuable. 

Presenting, evaluative activities are adapted to a variety of lease- 
manage9i|§;]4 support rolea These include : special purpose lease map- 
pin|^, r^^Vvoir and reserve studies, production rate determinations, 
dramage determinations for oil and gas and geothermal wells, develop- 
ment plans, unitization contracts, requests f or abandomnent, and many 
others. All these activities have been directed iii the past toward assur- 
ing fair market value to the US government and toward eliminating 
waste of natural resources by inefficient operations. The potential role 
of using them as an overview tool for leasing policies has never been 
fully explored. Instead^ analysis of ^'reserves'' under lease has been the 
analytical tool for justifying lease issuance^with well-known results. 

WHERE DO WE GO 7R0U HEBE 

In the 1879 statute that established ^^he Geological Survey, Con- 
gress intended that classification of mineral lah£ provide an oyer- 
view of what mineral wealth was contained in the nation's land. Later, 
the mineral leasing legislation required that comparisons be made 
between those mineral-resource classifications and these resources 
economically minable to determine whether a. competitiye lease or a 
prospecting permit should be issued. This,* in turn, vwas me^int to be 
contrasted with the nation's long- tefny needs. > 

The same overlooked function can ve us^d^toi^jr to provide a much 
needed ][)erspective. Briefly, the working concept-tt measuring 
how much of the available resource is being actively tiiwi up for produc- 
tion and cotiiparing that to what we knb\v of tne extent of the known 
resource, less certam enViromnehtal constraints. ^ 
• In Fig. 6, we indicate how the existing knowledge of various mineral 
resources can be applifed in determining minerals mfnagement policy. 
On the far left is an adaptation of the basic Geological Survey classifi- 
cation of mineral resources.^* Both the ^economic column (economic 
feasibility) and the resource column (geologic assuran^^e) are intended 
to establish relative levels of development potential under present tech- 
nology and economic conditiona The base of the columns show eco- 
nomically recoverable deposits of measured reserves, or those deposits 
where tonnage can be accurately computed allowing 20 percent varia- 
tion. These deposits should be minable under present economic condi- 
tions. Continump up the column, progressively less is known of the 
actual chaj^tenstics and economics of the resource. 

The h^xt groupings to the right shows a generalization of existlBg 
knowledge of mmeral resources either evaluated or classified by the 

^ Regulatloni pob llibe d br Intertor deteribliig procedare concerning exploration liceneee 
for Federal coal (48 CFR 8507). ^^^^ ^ ^ ^ . 

u Lenl Btudjr of the Non Fuel Mineral Reaonrcee, Public Land Law Rerlew Commistlon, 
vol 1^111. Maj 1900. 

1/IO 
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Fiouae 6.— ClaealflcaUon as a poUcy tool: Issuance of mineral leases under 
^ existing statute. \ • 

IjjCpnservation Division of the Geological Survey. As more information 
IS made available to the government through exploration licenses, pros- 
pecting permits, br other drilling information, new' land not shown 
in» these columns may be classified, or evaluated as a known leasing 
area (if presently known to beeconomic). The difference between the 
prospectively valuable" classification and "valuable" classification is 
merely a function of existing knowledge. As more prospectively valu- 
able land IS drilled, its classification is either upgraded to valuable, or 
known leasmg area, or declassified Theice must be initial geologic evi- 
dence, however, to warrant the prospectively valuable classification in 
the lirst place. Although, much of the same geologic data 'is used in 
ev^uation and classifiction, the best known and economic reserves 
should be found in the Known Leasing Areas. 

^ ,Th® final column on ^t^e far right of Fig. 6 illustrates the amount 
orknown r^urces leased. This amount lias been divided into three 
categones : A, B, and C. 

* A" edrresponds to the acreage in. Known Leasing Areas; "B'' cor- 
responds to lands classified less the Known'Leasine Area: ^*C*' to all 
others. • v 

^ :Each categt>ry can be further subdivided into lands already leased: 
lands miacceptable for lease because of )land-use plans or environ- 
mwital analysis or both; and mileased areas available for lease. By 
existing law, leasing is competitive in "A'' (coal, for instance, is en- 
tirely under competitive leasmg) , but noncompetitive in "B." As cate^ 
gory A ' is leased, additional prospecting should be encouraced to add 
reserves from "B" and>'G.*^ Smce "A" is a measure of the k£own com^ 
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mercial or workable deposits,, the policies that should be followed 
Would obviously depend on*how mucn or how little "A" is under lease, 

The^ perspective provided by land classification and evaluation be- 
comes the foundation pf our proposed overview tool for policy anal- 
ysis. To encourage maximum social and economic benefit &om federal 
mineral resources, here is how the overview tool might function : 

Category "Jl".— Competitive, leases should be encouraged in the 
available unleased areas. If large amounts of "A" remain unleased 
envorinmental trade-offs within the land-use planning process may be- 
xome more permissive. In Sedimentary basins where some mining 
iQethods prevent simultaneous recovery of several minerals, the com- 
modity with the least available unleased "A" should take precedence in 
leasing. The total amount leased is determined onlj^ by the free market 
' interest. This assumes that government obtains fair market value for 
resources leased, requires diligence in development, and ensures the 
' protection of environmental values through multiple land- use plan- 
ning systems. 

Uategory j?.— Prospecting permits leading to preference right leases* 
(except iot coal) should be issued in available areas, without serious 
environmental conflict, as a means of learning more about^ihe' mineral 

^ resource. If an excess of known resources is available and unleased, 
preference right leasing could be selective, concentrating in areas 
where incarnation is needed. If an excess of available ^^A" does not 
exist : (ij^i^specting permits and p^f^rence ri^ht leasing should be 
actively encouraged to increase geologic information in "B" and "C" ; 
(2) Diligence in existing leases in ^^A" should ^be reexamined and 

.perhaps strengthened; (3) Environmental trade-offs in "A"' then "B'^ 
should be reviewed; (4) Research should be encouraged to produce 
substitute technologies in alternate lower-grade mineral resources. 

V Category 67. — Prospecting permits Jeading io preference right leases 
should be selectively issued (except for coal) to add acres to "B" and, 
eventually, to "A." If nearly all available "B" and "A" are under lease,' 
provisions should be made for: (1) increasing the incentives for re- 
search into exploration, available substituteSj and alternate mining 
techn'blogies ; (2) encouraging exploration and investigating tax in- 
centives; (3) reexamining enviroipiental tradeoffs in "A" and "B"*;* 
(4) examining policies of strategic reserves in the ground, stockpiling,* 
and increasing prices to encourage substitution ;^nd (5) ensuring that 
large available mineral reserves are .not being <held for speculation 
through the adoption of diligence policies on existing leases. ^ ^"^^^ 

We think that this tool for mineral-lease management caii be de- 
veloped quicklj^ and easily because a great deal of geologic informa- 
tion already exists for leasable minerals; this body "of knowledge will 
make unnecessary any new large-scale* goviernment exploration pro- 
grams to identify resources already known to exist. 

The main advantage of this tool to lease management is that the 
supply or rate of leasing will be determined by free market forces — 
such as industjry interest and, therefore, commodity demand-=-con- 
strained only by ^what is already under lease, and what rfegulations and 
procedure^ are ultimately adopted by me federal government to single 
out lands environmentally unacceptal^le for leasing and development. 



Certain conditions, however, must be met to insure the success of 
such a managed leasing program : 

Diligence in the development of existing leases must be fulfilled. 
Diligence requiremehts may take the form of regulations similar to 
those under coal (required production by a date certain and exhaus- 
tion of minable reserves within a reasonable period of time), or may 
simply, take the f orm of irterefljsed holding costs on a per-acre basis. 

Accurate statistics will have to be compiled to determine precisely 
the extent of federal ownership of classified lands, and the amount of 
classified lancj that is not available because of withdrawals, restrictions 
or land-use and environmental conflicts. (Although detailed owner- 
ship data exis^ forthe federal mineral estate, such data Have not been 
applied to classified lands, which include noutede^l mineral estate.) 

The Bureau of Land Managament and the Forest Service wi^ have 
to document lands unsuitable for mineral develbpment'because of con- 
flicting resource values, and will have to keep cumulative statistics. 

Environmental values will be protected through various agency 
land-use planning systems, reajsonaole lease stipulations and a cooper- 
ative spirit between the lessor (government) and lessee, (industry). 

Water problems will have to considered prior to approval of min- 
ing plans. ^ . ^ 

The tool will only be applied to easily founds' classified resources; 
other widespread resources (for example, metalliferous black shales) 
may eventually be classified and added to this management tool. 

Exploration by thie private sector throdgh the issuance of prospect- 
ing permi^leading to preference right lease outside areas classified as 
^ Known - LeOTing Areas would be encouraged in areas of unlmown 
mineral values where environmental degradation 6an be minimized 
(except coal areas). The information obtain^ will incerase the cut- 
rency and quality of classifications. , 

Finally, since no one can effectively classify or evaluate those depos- 
its that are by nature geologically obscured, the "hard to find" miner- 
als (i.e., most presently locatab,le minerals) will have to remain under 
a location- patent or simple noncompetitive lease system. 

What the New Perspective Suggests 

Using the proposed overview tool, we can show at a glance (see Frgs. 
7 and 8) the present status of federal leasing*for coal, potash, phos- 
phate and sodium. 

As evident from the comparison of coal and potash (Fig. 7), less 
Uhan 10 percent of the known recoverable coal '^resources are under 
lease — but roughly 70 percent of the Imowif potash areas have already 
been leased.* As indicated earlier in Table 2, federal coal leases sup- 
plied only 7.2,percenf of domestic coal production in 1975-^but feder- 
ally leased potash stipplied nearly 88 percent of domestic supply in 
1975. Since nearly*all the known recoverable resources of potash have 
beeii leased, our overyiOTr analysis indicates that — if domestic potash 

^t^ased land Is usually all fclderally owned. Other categories contain some nonfederal, 
altliouffh prospectively valuable categories in Figs. 7 and 8 have been reduced to estimate 
approximate federal ownership. These ownership estimates were based on the percentage 
of federal surface ownership b/ state. The acreage estimates are likely to rjbe quite oon> 
servative since they do not include the 255 000 km' (63 million acres) of f^erqfl mineral 
estate and partial mineral ownership retained by the Government as a result of these 
classifications. 
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is to remain plentiful — more exploration and research should be en- 
couraged now; that the Conservation Division should conduct addi- 
tional classification and evaluation, work ; that the Bureau of Land 
Management should issue some additional potash prospecting permits 
to support this effort, thereby increasing the knowledge of economical- 
ly recoverable potash reserve; and that potash leasing should take 
precedence over^othet* leasable minerals where simultaneous mining 
of several minerals is not possible. 

Unfortunately, the conclusions derived from the overview tool in 
this instance cannot be implemented because of the low priority as- 
signed to potash and classification compared to other more esoteric 
programs performed by USGS. 
t 
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Figure 7.— Perspective applied to coal. and potash. 
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. Figure 8. — Perspettlve applied to phosphate and sodium. 
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Withont coGi^otont Tninpml land classification, prospecting- permite 
theinst'lves beliiino unlairly branded as "give-aways." To^make mat- 
ters worse, fe\| competitive lease^pn lands known to be valuable for a 
leasable resource have been issued. Impediments include formal land 
^restrictions, informal or "de facto" restrictions through federal land- 
use planning systems, speculation fueled by nonavailability, and time 
delays through frequiently cumbersome environmental impact state- 
ments. This leaves potential procedures no choice but to apply for pros->^ 
pecting pernvits on whatever land is available although that land m&y 
have poor potential for development and relatively high environmen- 
tal costs;' 

Cases illustrating this problem, can be seen in Wyoming near Rock 
Springs for sodii;im^, in southeastern New Mexico ior potash, and in 
southeastern Idaho for phosphate. More land has been leased for phos- 
phate than has been evaluated. Even co^l requires additional effort. 
Coal iands in areas nominated for competitive leasing in New Mexico's 
San Juan Basii< in north central Alabama, in east central Montana, in 
North Pai:k Colorado, and in other ai^as have not been fully classified 
and evaluated. Of the more than 12^500 km^ (3.1 million acres) of 
lands nominated by industry and eligible for federal coal leasing, 
over 7,30(7 km^ (1.8 million acres^, or 58 perce^^Jiave not been evalu- 
ated by the USGS. In onshore Alaska^ lands withdrawn iJnder section 
16 and 17^)'(1) of tlje Alaska Native Claims Settlement Act can only 
be reopened to leasing oncethey have been classified by both the BLM 
and the Geological SurvJHto'egli^ble effort is presently being made 
toward this workload ii^^Hk millions of acres. 

Why? 4^Km 

Table 4 offers some ai^i^nto this problem : low priority and riot 
eift)ugh funding of Conservation Division activities within 'the US 
Geological Survey*. . - 

For the entire onshore classification and evaluation of mineral * 
lands. USQS. devoted only $4.4 million in 1976— which is slierhtlv 
more than 1 percent of its $364 million 1976 budget' Yet, the tasks of 
classification and evaluation "^are the veirv responsibilities for which 
USGS was established, 

No proper perspective in federal lease management ig possible if the 
responsible agency itself does not give suflScieht priority to these ta^^ 

TABLE 4.— FUf^DING FOR USGS CLASSIFICATION! 
IlilminionsI 



Budntfbr < BudMtfor 
fiscal year fttcalyaar 
1975 I97S 



U.S, Gaolocieal Survty _ t338.ii' n 

ClMslficatlofl and avaluation (Wil onshore)*...! T3.9 a. a 

• - - IT"" ~3i 

g*™rm«J ^ L ' * .96 .98 

.08 .28 



OCS oil and iu tract salaction and resourca avaluation (total offstiort). . . ^ itTl ^ 14.6 

> USGS Annual Reportjl97^fin)prvparitioa). 

« Approximataly $500,000 is WfyUp for onshore mineral Und classification. TAe breakdown for onshore classifications 
and evaluation is shown for each>minfral; water power dassificatioos have been deleted. ' . 



ConclvMon * * • 

A new perspectrve'is despei'ately needed if longj^j^rm material needs 
t>f the country are to be met. This missing perspective can be recaptured 
by applying a new tool where what is known of a mijjeral resource is 
compared to what is available for lease and to what has already been 
. leased — thereby providing for long-term management of leasable min- 
eral resources under federal control. . » ^ 

^ GeneTallv, leasable minerals have been subordinated in management 
priority to both USGS research, surface >esources of federal landhold- 
mgagencies, and other nonminexal development-oriented programs. 
jKnown leasable resources economically minable today iJiDuId be 
^ readily available in en vironmentalhr acceptable areaato the free mar- 
ket, by timely .competitive leasing. This is not presently the case. To de- 
velop, new minable reserves from vaguely known reserves, prospecting 
pennit3 could have a valid, future as a means of aiding in classification, 
particularly where available reserves in known.leasirig areas are fully 
leatedl Prospecting permits, with coal licenses^ can' avoid costly ineffi- 
^ cient govemmerit prpgrtims for resources outside known leasing areas* 
where mineral^ are of negligible present worth. Gohtiniied use of 
prospecting permits can only be justified under existing law^. if classi- ' 
ncation and evaluation programs of the' Conservation Division of 
the Geological Survey receive sufficient "priority toWintain publife 
t5onfidence. [ ' , ■ 

There is enough knowledge available to maximize thie clevelopment 
of mineral resources by the free mar^t^ and to plan for future mmeral 
needs by using existing leasing prograihs as a management tool. No- 
such tool is now ill us^. Furthermore*, lonj^-range policies for federal 
research programs could be integrated wim what is already .Imown of 
the nation's resources, allowing for timel^ substitutions by iSw. tech- 
nologies developed through research. T^lis could «limin«rt;e shortageis, 
prior to depletion, and allow for a continuous supply of leasable min- 
eral resourcg^ jsonstrained ouly by tJa^ success of jiew tecimolo^ and^" 
the price of the commodity— notdmikaucratic red tape. • . 



E. Diver9ification;and Private Industry Controf of Alternative 
x Sources of Energy . » ' , " r 

(From Petroleom Industry Involvement in Alternative Sources of 
/ . Energy, p,^ilVJ^ ^ \ 

Holding 6y Nonpetroleum Enebgy ReLerves by Oil CoikCPANiEfi 

, It is important to recogpize that there can be' a coa3iderable^distinc- 
tiou between the amomits of a resource that is formally held by a com- 
pany tlmnigh Ownership,? leases, and Tother arrangements, and the 
amomit of that resource ''that it actually i controls. Coiitrol can be 
achieved through a variety of contractual or stttekholding anSpge- 
ments or f)ecau^ of checkerboard ownership patterns wMch en^le 
respurce owners-to control larger areas (logicaPminiiig units) than 
their actup.1 ownership ^vould confer. Thus, a company might control * 
• more, or it might control less, reserves than it actually hol^. The data 
presented here represent silu^ions as reported in the literature that 
IS cited as-tiie source, without further analysis or interpretation \ . 

»The ;:esppVe^estimates of jfch6 four energy resources included in the"^ 
rqwrt a^e suWeet to sever«flimitations,l^ limitation common to all 
Qf the minerals is the lacfc;^ compreheaave exploration information ^ 
from which more accurg^ estimates can T)e made by geologists and 
mining engineers. This shortage of information has led to liberal 
estimates made tlirough geological extrapolation. In some cases, the 
lack of suacient drill core samjjles has caused scientists to use different 
methodologi^ to estimate remaining coal*reserves. In the case of. West 
Virginia, wide variations in the reserve estimates resulted. Two studies 
mthvi the last 10 years esfimated WestVirginiia, reserves to U approxi- 
j[iately?0 billion tons, but another estimaljeplaced reserves at 39 billion 
tons. Fttithermore, reserves on private Itods cannot be determined 
without the permission of <^e landowner, which, may be withheld in ^ 
order to avoid attaching a taxable value to^he mineral^ v ^ 

The luftitation of defennining actual resoupfees of minerals such ii^ 
wwiimn, were d^nbed by Dr. Vincent McKelvey, Director of the 
OeologicaJ Survejr, m the following rem^ks to the American^ 
Ceramic Society on April 26, 197t: * \ , .^^ 

^tlZ^^^^^^^^^^^V^^ Wenjailable d^ts that CQirid'T)e* 
discovered by^sua?^ b^B^und. What remalM are t£e ^ 

fSSS^ lS^^^i!.'^'* °® surface manifestations or perhaps at best with only 
snbtie clrfes to thrir pmence^ so that only tiie most Imaginative kind of detw- * 
^^""^ does to &ir possible existencA HSTtiie l^ti^ te^t' 

Se^phical but intellectual, and can best be dsscribed as tiie capaS^for d^^ 
vising new ways of looUng^t old preblMns. ^^ , r «^^P«aiy lor ae- 

- (Ml) ' - ^ 



This view is supported by many in the minerals industry who feel ■ 

^bhat the df^y of the "bonanza" discoveries by independent, prospectors 
Whas given way to the extremely sophisticated technology for geochem- 
iatty and geophysics now used to locate an^ evaluate mineral ore 
bodies. , ' . 

in both cases, a systematic approach is essential. For instance, ex- 
ploratory grilling for urwiium' must be conducted in an orderly man- 
ner or the deposit may Mcape d^ection. »In the case of geotnermal > 

' energy, the potential for peveloprtient has not, been able to b'e com- 
pletely determined wc^usjlif the nigh degree of financial risk in volvejl 
in drilling for ^eothennal steam deposits and thes current policy of 

. prohiWting utilities from writing pff intan^ble drilling costs, lliese 
lactors have made companies reluctant to begin exploralcryprograms,' 
8d tliat relatively fe^ exploratory holes are Dei^^g drilled. Tne higher 
cost of geothermal energy compared to other forms of fossil fuels for 
electric generation has ^Iso discouraged exploration, and consequently, 
the extent o|^jnf onnation about geothermar reserves is liniitea. And 
while the appi^dximaie locati6n ana extent of the high quality oil shales 

i in the West have beenfergely determined, the U.S. Geolo^cal Survey 
has oiily recently launched an extensive program ta determine the loca- ^ 
vtion ana extent of lower-grade Eastern snales. 

. ^ In order to adequately determine th^ extent, of all of America's 
--Energy resources, the Federal Gro'^emment may find it nece^ary either 
^to* undertake to directly detenndlTCrthe size of these reserves, or to pro- 
,vide incentives for private industry to commit capital And manpower 
to the task under some sort of mandatory reporting procedure. How- 
* ever, the institution of such a procedure could haye a considerable 

. e^^t on the resources industry, and^on the Government's relationship . 
with that industry, and therefore might not prove attractive. 

The^probleiji of determining, who holds these energy resources is^ 
equilhr serious. Data on Federal leafes is scatte?j&d throug;h severftL, 
agencies, and is not always in a form thai can be iji^d f or this type of 
study. Sometimes, the data on resource holdiiigs B,te only able to be 

, ? releiased by the Government in aggregated form in order to protect • 
confidentiality. Many of the figures reported here have only been pb-^ 
tainable through the American Petroleum Institute, and were com-* 
piled from data obtained from oil companies on a voluntary baisis and 
/may not be uniform. \ ■ ' ■ ■ 

. ' \ COAL. 

The total e^ynated identified reserves of coal located less than 3,000 
feet below the|surface of the Earth in the United States is 1;580,987 
million short K>nSi By rule of thumb, approximately '50 percent of 
this is physically able to be extracted, ana of that amount about 6ff 
percent }b belia\^d to be in seams that ^an be mined econbmically at 
present market prices. As a result of these approximations, thie' "total 
reserve base" of the United States is generally stated to be about 
-437,000 million short tons. Of this amount, it appears *haf; 51.52lSmil^ 
lion short tons, or 11,8 percent of the total reserve base, is held by those * 
oil complies which are among the 2P largest corporate holders of coal 
reserves In the United States. The addition of the coal reserves lield 
by other oij companies woqld increase this number, for it would seem 
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^J^i^ oil' companies holding coal reserves are not among the 
top 20 coal reserve holders. (Those companies included among the 
top 20 holders of coal reserves are Continental Oil. Champlin Oil, 
Emop 'Occidental Petroleum, 'Kerr-McGee, Gulf Oil, Mobil Oil, and 
bunOil.) ■ 

. . GEOTHERMAL 80UHCE8 

, The potential for production of energy from" geothermal source^ 
is not well determined, due in p»rt to the rudimentary state of the 
technology for tapping this resource and in part to a lack of knowl- 
rt^l- extent, and thenrfal ^pacitieis of these resources. ' 

In addition, new geographic locations are beginnings to be located. 

Uil companies are definitely active in thfs field, in which their 
drilling technology has immedi^ application, and they have been the 
principal recipients of Federal leaseholds on geothermal sources. 
, ■i^.P^'^r of difficult legal and regulatory questions seem to be in- 
hibiting more rapid development of geothermai resources. Some of 
these involve environmental impacts and leasing regulations. One very 
important question is whether the steam or hot water from a geo- 
> thermal resource can be treated as a depletable resource for tax pur- 
poses. It would seem that these need to be resolved before a great deal 
of commercial interest can develop. 

The Energ^ Research and Development Adihinistration is main- 
taming an active program to solve the technological problems in this 
area and to demonstrate how different types of geothermal sources 
can be used. Much of this research and development is b^ing con- 
ducted jointly with industry. IJoweyer. it must be recognized, that 
useful ge<^hermal sources are only known to exist in certain localized 
areas of the country, and that many geothermal sources not pro- 
vide a f^perature high, enough for steam generation of electrical 
power. Ihough these lower temperatures m^y be useful fqr local heat- 
lilniteS general utility of such sources would appear to be 

Under the considerable uncertainty that now exists about the extent 
and utility of geothermal sources, it is hard to assess whether the oil 
comjwnies.have achieved a position in geofchermaLfinergy that will be 
significant in the future, For the present, the oilHoinpanie? would 
s^m to be the predominant performers in g^hermal energy in terms 
of development activities and land holdings. 

OIL SHAIiE 

Oil bearing shale is found in a number of locations in a broad belt^ 
stretehing across much of the United States, but by far the richest oU 
ooncentrations are found in the western Green River 'Formation. 
These are said to contain the equivalent of more than 2 trillion barrels 
of crude oil. The highest grade shales in this formation can yield 
more than 25 gallons of oi] per ton of rock, arid comprise a' resource 
equivalent to about 600 billion barrels of crudet)il. . 

About 80 percent of the shale oil in the Green River Formation 
lies beneath publicly owned lands administeted by the Federal Gov- 
ernment. The potential is great, but oil ftom shale is only beginning 
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to be regarded as economically attractive for extensive dev^pment 
by industry. In spite of Federal efforts to promote development of in- 
dustrial production through various le^ising arrangements of oil shale 
deposits, all four of the developmental efforts re,cently underway are 
currently in abeyance. Uncertainty in the cost of production is not 
the ortly factor involved in this suspension. Difficulties in mining and 
problems relating to air quality regulations are also involved. The ade- 
quacy of water supplies, and^their possible contamination, may also 
be a factor, though there have been recent announcements of processes 
for extracting oil from shale that do not require water. Quite apart 
from these" matters, in the. long run there must be-a clearer policy ior 
the leasing of Government-held deposits, and agreement on the strin- 
gency of environmental standards to be n;ijBt, so that industry can cal- 
. culate production capabilities and costs. 

The oil companies hold substantial amounts of oil-bearing shale 
deposits,^ primarily ^^nde^ State leases^ and fee holdings. Though it' 
was liot possible to. locate complete information on the extent of-oil 
company holdings, the data which are available indicate that the 
petroleum industry has a predominant position among all types of 
industries in terms of the extent of oil shale holdings. However, these 
deposits are expressed simply in terms of acfe9*^srf land held, as a 
result of the lack of detailed knowledge of the exwbt and richriess 
of the underljcmg shale. Thus it is currently not DosSlWe to estimate 
what fraction of-eil shale resources are held by the, ml companies. 
Presumably their combined holdings are not large compared with 
those of the Federal Government The continuing interest of th^ oil 
companies in eventually producing shale oil is attested by the fact 
that oil companies outbid all other compfetitors for the fopr Federal 
leaseholds awarded in 1974-T+he only major leasehofd ayards in 44 
years. Thus, oil ^jompjinies w6uld seem to be the only t^s of^nfis 
now gainixigexperience in all facets of the mining and /estonCmg of 
oil shale. S^r--^ 

V \ tTRANlUM MINING AND MILLING 

The oil companies have a very strong position in uranium mining 
and milling. In aggregate, tjiey hold 47 percent of those uranium re- 
^rves now estimated to be avq,ilable at prices of $30 per pound or less. 
KeiT-McGee is the largest single holder of these reserves, with 21 per- 
cent of the Nation's total. The next "largest holder of uranium reserves 
W Gulf Oil with 11.6 perceYit of the total. A recent report of the 
American Petroleum institute indicates that oil company, uranium 
reserves holdings are almost exclusively limited to deposits capable of 
producing TLOa at prices below $15-$20 per pound. Of these lower 

Snced reserves, oil companies are said to hold 71.8 percent of the total 
omestic amounts, with Kerr-McGee holding almost 33 percent of the , 
total and Gulf Oil holdin^r about 18 percent. However, it must be 
pointed out that substantial undiscovered deposits of uranium may 
exi^t, and that many of the sites showing the greatest promise for tfie 
discovery of new deposits are on land controlled by the Federal Gov- 
ernment. In addition, deposits of uranium ore of lower quality than 
the $30 per pound category are already known to exist, and might come 
to be used if commercial prices become sufficiently high. 
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The oil companies are also active in uranium milling, the initial 
process of producing uranium oxide (UaOg) from the ore. Of the 
Nation's total capkcity for uranium milling, the oil companies own 
41.3 percent, with Kerr-McGee alone holding 24.6 percent of the 
Pa^io^al capacity. In terms of actual production of uranium oxide, 
tKBdHcompanies have until recently shown "fairly steady"^ annual 
fiicreasds in their combined share of the total national- output. In 
/1973 the oil companies milled about 38 percent of the total output, 
though their total output dropped to 30 percent in 1975. 

Both the uranium mining and in«mum milling industries are fairly 
concentrated. The two largest holdersTKerr-McGee and Gulf Oil, hold 
a combined total of almost 33 percent ohajllgiown uranium reserves, 
k °^ ^^''^^ *™ ^panics, hold a total of 

about 42 peijcent of the kn®wn reserves. In contrast to the situation 
for oil shale reserves, very little of the land definitely known to 'have 
uranium reserve is now undkr Federal control in consequence (1) of 
numerous Federal land grants to railroads, to States^, to Indian tribes, 
educational i^tutions, and the like ; and (2) extensive claims under 
, the General Mffiipg Acfrt^ 1872.^ : , * V 

Similarly th^op 5 firms in terms of uranium milling capacity com- 
prise about 68 percent of .the Nation's total production capacity. Kerr- 
McGeo and Exxon are among these, with the former Rvm command- 
ing almost 25 percent of the total U.S. capacity. 

In summaiy, the oil' companies have achieved a strong position in 
uranitim mining and milling, with Kerr-McGee exhibiting strength 
in both areas of activity. b s " 

B. NONPETROLEUM RESEARCH AND DEVELOPMENT BY OlL COMPANIES 

f.^^.k'' "''"P?"'?^ are said to be ven. active in research at all levels, 
from the most basic to the most applied, in areas where they sense a 
■ '^^■^ evSced ii varying"5egreesV3^n 

i,SrnP.nf r*T''> P**'"^''rr'y contracts witE the^Fcderal Goy- 
r^^nlfL / "^^"'^ ^""^ devflopment of production processes to 

£.mnJ^ip= ^'T """" inforWtion volunte^ered by the 

companies themselves. • , 

Insofar as this study was able to determine, the more Baefc^ects ' 
^n^roTrf . engineermg-^those having " the grettest potAWor 
. generating patentable ideas^are generalfy funled internally ^ndlre ' 
conduc ed-on a somewhat coniidential basR^here seems to haVe^bJen 
rather little public discussion about the overall research programs of 
nrnvi-T"^?-*.??"' ''"^^ t"" references tHat were located for t&s study 
C„ * .r "■^■^'^ '•^^'^'•^h objectives and R. & A 

S^?k the. various oil companies. However, a recent study spon- 
sored by the American Petroleum Institute has reported figures forthe 
combined expenditures of 23 oil companies in several of^he a ?ermt 
oaniS'S ?1P9 ^''.i'i^^' '^', total R. & D. investment of these 23 cZ " 
pames was $122 million, of which $29 million supported shale oil • 
research, $ 51 million supported coal research, and $0,891 niillion sup'- 

The National Fuels a/dES«8yPo¥ar8t2dy8/,l.?w*^*^',^ CompeHtton. 
Prlntfne Offlce. Waahlnfton; 688-686 ^'^^ Oovernment 
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. ported geothermal research. Research support involving uranium' was 
not reported explicitly, but was presumably part of $14.5 million re- 
* ported imder "jother research." 

Two s§parate approaches were used tp examine the extent of Fed- 
eral support being provided to, the oil companies for research and de- 
velopment on nonpfetroleum energy sources. The first consisted of a 
hand tabulated review of all ERDA contracts ii\ existence. The second, 
and somewhat broader, approach consisted of a computer search of all 
grants and contracts made by Federal agencies to the oil co^mpanies, 
using the Energy Research, Development, an^ Demonstration Inven- 
tory maintained at Oak Rid^ National Laboratory. These two a^ 
proaches produced information which seemed to be consistent with 
reports thatlhe major Federal 'support of the oil cbmpanies is for 
work that might be described as the engineering design and testing of 
processes to produce fuels from coal. Many of the projects' in this 
category are fairly large undertakings which often extend over s^visral 
years in duration^ A hand tabulation of the internally financed re- 
search reported to the Oak Ridge Inventory of Research, Develop- 
ment and Demonstration provided a, list of pi^ojects of similar nature. 
It would therefore appear that in this genre of R. & D., where activity 
might seem to be focused more toward the ultiiftate commercialization 
of a known process than toward the development ot totally new proc- 
esses^for the production of a fuel, oil compsinies are interested in 
outside financial support and in cooperative arrangements with the 
Grovemment. The lack of Federal contracts involvipg more basic stages 
of research would seem to be consistent with report that oil companies 
would prefer to finance such projects internally, though other explana- 
tions would also seem possible. 

From the Itandpoiht of promoting more efficient planning by the 
Federal Government to meet the energy problem, it might appear l^t- 
tractive to have greater knowledge of the R, & D. activities and invest^ 
ments within the, oil ccdnpanies. Alternatively there would seem to be 
strong arguments iti favor of maintaining tne cdnipetition that now 
seems to exist laetween the oil companies in their R. & D.^efforts, and 
strong proprietanr posilfions would therefore seem essential. The po- 
tential rewards of being able to develop a strohg commercial position, 
either through patents or through proprietary technical capability, 
in almost any of the new energy areas can be very substantial^ so that 
any company efforts which exist to maintain secrecy would be un- 
derstandable^ Furthermore, the Government must also recognize that 
it is itself ai competitor in the race to develop alternative energy 
sources. "TFf-ff federally sponsored program makes an important ad- 
» yance or discovery, the Government may seek to exercise options to 
insure that the resulting inventions are generally accessible to indus- 
try, presumably under some sort of licensing arrangement. This may 
be a significjyit stimulus to the'^ oil companies to maintain strong 
research programs and to'increase their research budgets when prom- 
ising opportui^ities appear. Thus it may not be true that greater infor- 
mation abou^ oil company research and development would necessarily 
produce significant benefits in the pace of developniient of alt^native 
Energy sources* Nor is it necessarily true that private investment in 
energy R. & D. would be increased by changing patent laws to allow 
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federally ^pported researchers to retain autonomous authority over 
the use of their invention^. ' 

With so little information available, it is not possible to ass 
current or potential/contributions of petroleum industry rese{, 
the Natiwi's R. A f^Sort. On the one hand, a good argument cJacfT be 
fttiyes t)f private i)rofit and the advant^^s of 
>^neity of scientific approaches as the ifiost 
\ to develop i;echnologies for the commercial- 
fcOetey resources. On the other hand, it is 
J^industriftl research' may Be duplicative ; 
jliei^rgets "that /are not the most important 
""it; artd that the success of any company in 
^ition in respect to one of these nonpiBtro- 
,jte an unacceptable market structure. These 
i(^m tb merit serious consideration.'. 

J ■ ■ 
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DOES EXXON HAVE A FUTURE? 
• (By JaifaesFlanigan)* 

Given two major trends, one geological and the other political and 
social, the might;7 Exxdn Corp. could be forced ihto at least partial 
liquidation withm a^ecade — not by govemiHent edict as has be^n 
recently proposed. Bfit but of sheer frustration. It probably won't 
happen. But it could^^ * 

Unless the presently unexpected occurs, the world's peti-oleum*^ 
serves are within a few years of their peak and will begin a slow de-- 
clihe to the point where oil and gas will be too valuable to use as ^ergj^' 
Of the oil that is left, an increasing amount — as in the North Sea— is 
being taken by government oil companies. This fact alone means that 
Exxon's future is in question. 

Faced with such a situation, most corporations would choose t6 
diversify, perhaps to conglomerate. But who would Exxon acquire that 
would make much difference to its future? Atlarftic Richfield acquired 
Anaconda, but in its best year Anaconda would only have cscmtrib-' 
uted 20 'or 30 cents a share to Exxon's earnings. Short bf acquiring 
somethmjg as big as Procter & Gamble, Exxon wduld be hird put to 
make ^ worthwhile acquisition — and Procter & Gamble is not for sale. 
U.S. Steel? Would Exxon want it? And if it txd, would the Justice 
Department sit still ? 

Ilxxon itself would prefer a different way out. It would liSe to use 
its huge resources— technological, manageriakand financial — to de- 
velop other forms of energy. Evea its small diversification, efforts— . 
grouped in a venture-capital division named Exx<m Enterprises Inc. — 
' reflect this attention to energy. Exxon has ^lvested some minimal 
amounts in fledgling office-products companies, tmt far. more — over 
$200 million — ^in areas such as solar eriei^ and nucleaf fuel processing. 
But here, too, there are problems. An alliance between some Uberal con- 
gressmen and professional bureaucrats seems determined to prevent 
Exxon from doing in coaLond in nuclear and solar energy what it has 
done in oil. *^ . - 

^ The question of whetMr oil companies should be allowed to develop 
other energy sources, snch as coal or uranium, is before the Congress 
now in two bills. One is proposed by Representative Morris Udall (D- 
Ariz.), the other by Senator Edward Kennedy (D-Mass.).rIJdall's ^ 
bill would prevent companies engaged, say, in coal — as most oil compa- 
nies are— from bidding on federal oil leasesrjt is^ot goin^r anywhere 
this session, partly because it would practi(Wly cripplie U.S. efforts 
to begin expKh»tfon of the continental sh<ilij[eddy Kennedy's bill 
would prohibit ^il companies from purchasinsf more coal br uraniuny 
properties and require them to sell those they have within three yeai;s. 
It, too, is not (^]\ceded much chance this session^ " 

*BepriDt«d by permission of Forbes magaslne the August 15».1977 Issue, p. §7-41. 
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The issue won't go away, however, it will come up again and again, 
as will repeated "investigations," like the one just announced, of oiU 
company pricing and finances. There are many people in Washington 
who think the oil companies are already too big, too powerful. The 

^ effort to break them up seems to have lost its impetus. Therefore, the 
best way to check their growth and their alleged power seems now to be 
to keep them out of, or restrict their growth into, other forms ofenergy. 

It is not hard to understand why many people are appalled by the 
sheer size of Exxon. Exxon is a breathtaking organization. Its revenues ' 
this year should ^t $55 billion and could be $100 billion by the mid- 

^Eighties. Its earnings last year were $2.6 billion an4 will be higher 
this year; its a;nnual cash flow is $4 billion-pllus and risings by theWly 
Eighties cash flow could be $7 billion a year or more. (Last month's 
mildly disappointing second-quarter earnings report — down 3.4 per- 
cent— was a statistical decline due to foreign exchange translations, 
the company explained; operating earnings were up 11.7 peHcent.) 




Exxon't ctfh'flow has been fklng 
ivt, reaching $4 billion lasi year- 
and heading toward an almoft cer- 
tain $7 billion. Last year it spent ' 
h-^and a bit more^-hofding down 
> ^ dividend payout to help finance 
' — capital projects. But what happens- 
when oil no longer offers the in- 
vestment opportunity it does lo- 
, day? Will ExuM be permitted to 

; eaipand mto other fonlli of energy? 

I Or win ft end up paying out most of' 
this lb huge cash flow lo 
fltodJwUersf V 



.Cash Dmdends To 
brnm Shareholders 



,Its sales last year of $48.6 billion dwarfed every other U.S. com- 
pany except General Motors. Exxon's earnings were three times those 
of Texaco and 2.7 times those of Mobil, to say nothing of more than 
2.5 times those of General Electric and Ford Motor. We have big ccwnr 
panies in America ; U.S. Steel; du Pont, Eastman Kodak. But Exxon's 
earnings are six times those of U.S. Steel, more than five times those o f 
du Pont and over four times those of Kodak.' ' 

FiirthermoY*e, because .of, early appreciation of the way change was 
coming to the Middle East, E^xxon is better situated today than'any 
other oil company. Jt has huge income-producing prSperties'just open- 
ing up in the NorCh Sea and in Alaska's North Slope. By 1980 each 
of these will be bringing between $400 million and $500 milliop net 



income^ to Exxon. The company's earnings by 1982 will very likely be. 
around $4.4 billion— nearly $10 a share. 

Besides this, enormous amount^f money will roll into Exxon in the 
early years of North Sea Production, as much as fRlO to $11 cash flow 
per barrel produced, much of it due to the accelerated depreciation 
mandated by the British government. Exxon will normalize such a 
flow for accounting purposes by putting amounts representing British 
taites into a deferred-taxes account. But the cash will be there for the 
spendinjr. 

This for a company that is already virtually debt free. Exxon has 
$3.7 billion of long-term debt; on the other hand, it has $5 billion in 
cash and marketable securities. The only reason it has taken on debt 
in the last two years is because government regulations, not financial » 
requirements, warranted it: Tile Federal Power Commission de- 
' manded that the Alaska pipeline-be separately financed ; the British ^ 
government, through interest relief grants, encouraged borrowing for ^ 
some North Sea work. Senior Vice President for Finance Jack F. 
Bennerl foi^sees no need for outside financing for operations or cap- / 
ital plans ih'the near future. 

This huge pile-up of assets canot be blamed on any reluctance of 
Exxon to spend money on oil. It plans laying out $4.4 billion a year 
for capital projects from 1977 through 1981. Opening up new areas in 
the continental shelf will cost big money, and Exxon is spending $3 
billion a year on energy exploration and developjnent. It hite invested 
over $2 billion in Alaska over the last seven years and simultaneously 
poured $1.4 billion into develoj5ment in the Jforth^Sea. As its current 
financial position makes clear, Exxon hasn't felt a strain. 

But still the money will pile up. Exxon President Howard C. Kauff- 
man^ recently told Dallas security analysts that the company's problem 
isnotlackof cash, but lack of opportunity. 

In the Middle East, where most of the oil is, the producing nations 
may still 'need Exxon's technical help, but not its dollars. Mexico is 
financing its own oil development. 

So, unless it can go into other energy areas, coal in particular, Ex- 
xon faces a real dilemma. Should it pay out most of its earnings to 
shareholders rather thttJKin vest them? This would be a disguised 
form of partiaJUiquidation^but if Congress eventuallyffoes along for 
.\ome kind of "integrationyi' of personal and corporateSncome taxes 
(Xorbes, August 1 ) , the Messure for it could mount. n 

Exxon^taiows whatH/would prefer to do with its surplus cash flow. 
The compknyJthrou:^ last year had invested some $150 ijiillion in 
coal — not through acquisition, mind you, but through from-the- 
gpound-up development. Since 1967 it has been purchasing coal leases 
and water rights in the Rocky Mountains and now owns leases on re- 
\9erves of 8.4 billion tons — making it the fifth-largest holder of U.S. 
coal. It is opening a mine this year in Wyoming, starting construction 
on another. It has two mines operating in Illinois and is preparing a 
fifth mine in West Virginia. 

By 1985 Exxon hopes to have nine coal mines operating and toJbe 
producing 40 million tons a year of coal, which it wiH sell to utilities 
for power generation. But what is that to Exxon? If it earned even 
$120 million from coal, the business would contribute less than 3% 



of Exxon's earnings at that time. Exxon clearly has the ability to put 
far more into coal. But will it be permitted to ? 

WHAT^OR AN ENCORE? 

. Before Al^ka b^gan producing this year, Exxon's oil production 
, m the U.S. ftkd been declining 4% a year since 1972. In the early 
1980's, while Alaska and the North Sea pumpkin new earnings, in- 
come from the European ^s fields, which last year gave Exxon some 
V $i20 million of earnings, will be declining. 
^There is the possibility— eyen the probability— that the continental 
shelf holds a CTeat deal of gas and oil. But even this is unlikely to ab- 
sorb the $7 billion cash flow a year that Exxon wiU have within five 
years. , . ' ^ ^ \ • 

Chairman Clifton Garvin is 55 years old and therefore destined for 
a long tenure at Exxon's hehn. He will guide the company through 
the beginnn^ of this period of transition m energy— for the company 
and the U.SV-and he will have to decide what to do with the cash 
nowv Invest it| Or pay it out ? 

Garvin, a F75rtsmouth, Va.-bom chemical engineer, is aJ;H^fBtail(ily 
loquacious man. The best word to describe his manneifdispl^bd be- 
fore an annual meeting of shareholders or up close, is avuncular He 
seems unflappable. Listen to Cliff Garvin on what's ahead : 

"It's too early in the game to say there are not opportunities, and 
ample opportunities, to spend a lot of capital money. We've made it 
clear that going in the coal business is one of our strong desires. It's 
motivated by several things. One, ijx the short term, is its use in power 
generation, but longer-term there is no doubt in my mind we're going, 
to seb an awful lot of coal converted into liquids and gas. You don't 
see* that itl the Carter message, but it's in the next ten years. 

"The way I read that is very practically. It's alhiost impossible to 
get ally substantial amount of energy through these soui;ces duting 
this next ten-year period. It's the next stage beyond that. But if you 
. look at the co^,,the capital costs involved in that kind of conversion, 
I think it's only going to be a Question of how much does a corporation 
want to invest in that kind of CTiing. Because I think you could sink 
as much money a%an^body cofild possibly talk about in going into 
these synthetics. They just eajt <ip so much capital. 

"Also, we have opted to participate pretty strongly in phases of the 
nuclear business." That's putting it mildly. Exxon has said it is will- 
ing to build a plant for enriching uranium, the phase in nuclear energy 
heretofore reserved for classified government facilities like Oak 
Ridge, Tenn. For the present, the government is going to keep that 
franchise. President Carter has announced that the government will 
build, for $4.5 billion, a new uranium enrichment facility at Ports- 
mouth, Ohio, using a new' and less-energy intensive enrichment 
method called gas centrifuge. Still, Garvin and Exxon persist in the 
hope that they can get into this very expensive business in the mid^ ' 
Eighties when another enrichment plant would be needed in the IJ.S. 

The government, comments Garvin, "has left dangling the carrot 
that down the road thes§> opportunities might be made available to' 
the private sector. 



'''■/^ . ■ 

"Now we've indicated oUr interest in pursuing, that. We haven't 
' made the decision because Ave haven't had to yet. ERDA [Energy Re- 
search & Development Administration] has indicated that they want 
to have a number of entities in the private sector, as government con- 
tractors, to build and' operate the first stages of centrifuge capacity. 
•We inay or may not opt to do that. If we do, it would be in the hope 
that it would lead us to the opportunities to make investments dowii 
the road," ^ 
To build a plant for the liquefaction or the gasification of coal would 
cost $1.5 billion today; a uranium-,enrichment plaint would cost no 
le^ than $4.5 billion. Where other companies would necessarily quail 
at such amounts, Exxon is faCirfy itching to spend them. 

Exxon sees worldwide gro\\*th of nuclear power at 17 percent a^ear 
between now and l§90.,As Garvin puts it; "The U.S. may be fiung up 
today over whether things like breeder realtors should go ahead. But 
we're very much of the opinion that in time the world is going to stiift 
and opi and recognize that more and more of its energy generation is 
going fohavQ to come from nuclear. The. gamble we're taking is that 
there will be a place for the private-sector." ; ' • 

Exxon is already in some phases of the nucleat business— as a sup- 

Elier of fuel cores and as a miner of uranium. Its investment in thje 
usiness to date is roughly $150 millioin, about the same amount it has 
put into coal. For the future it sees its role as being in every phase of 
the nuclear fuel cycle, with the business centered on the very expensive 
"refining" or enriching function. 

In coal conversion Exxon today is preparing to put up $75 million 
to ERDA 's $120 million (the Electric l\)wer Research Institute and 
Phillips Petrole/im are other partners) 'to build a $^0-milli9KTpilot 
plant for the liquefaction of coal. The l)ilot plant will turn 250 tons of 
coal a day into'600 barrels of oil. By 1982 the pilot plant will have been 
working 214 years. If it is successful, Exxon plans to follow with a 
commercial facility for coal liquefaction which would, begin operation 
in 1986. The commercial plant would turn 25,000 tons of coa(l into 
60,000 barrels a day of oil. It would cost $1.5 billion if built today. 

In coal gasification, Exxon has developed its own catalytic process 
and lopks forward to signing an agreement with ERDA at the begin- 
ning of.1978 for cooperation and funding on a pilot plant. In Exxon's 
estimation a commercial' gas-from-coal plant using its process is pos- 
sible by 1988. -v; - 

But given such costs, can the output of such pioneer commercial 
plants really be called commercial? Not today, certainly, but what 
might be the c©st of imported energy in 1986? If the world oil price 
merely follows inflation at 5 percent, it will be around $22 per barrel^ 
landed in the U.S. at that time. 

Exxon is not the only company contemplating coal conversion. The 
natural gas pipeline companies (Panhandle Eastern, Texas E!astem 
and El Paso Co.) , looking to a supply of future product as U.S. gas de- 
posits dwindle, have large ventures in^mind. The trouble is. the financ- 
ing. The cx)st of such plants could mean borrowings equal to the .com- 
panies' total equitiesi Banks are not ready to lend, nor are companies , 
ready to borrow, such life or death amounts for pioneering and risky 
ventures. Exxon^n the other hjind, needn't even ask the bankers. It is 
financially self-sufficient, or nearly so. 
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Will the government, wilt the Cdligress, let Exxon liaye a- relatively 
free hand to go ^here it will ? 

.John O'Leary is administrator of the Federal/Energy Administra- 
tion—the equivalent, as he himself has put it^pfAssistant Secretary of 
Energy in tl^e new Cabinet department. 0'£eary has a reputation of 
understanding the energy industry better than anybody else in the 
Carter Administration. O'Leary admires the oil companies, calls them 
nothing less than "the archetypal managers of large enterf)rises in this. 
age.V . 

O'Leary concedes that the oil companies have technical skills of a 
high order, as the traditionjri coal an^ilranium industriesMo not. He 
grants that infusing oil company technical skijls into-those'industries 
could bring the nation something, vefy useful'. Says O'Leary : "I think 
youjiave to regard the oil industry as' a natipnal asset of no mean 
value*" ' 

But then O^Leary changes tone and wonders whether it is sound 
pplicy to allow the oil companies to dominate coal and^ranium as they 
d6 oil. "We are moving in the direction wKere we are goipg to have a 
single enerffjr system," he says. "The question comes down to : Do you* 
w^nt this whole energy system mtoaged by a relatively small group of 
people— of which Exxon is a leader ? " 

To the question of who else could or would do it, O'Leary responds 
that perhaps purchasers of coal or urariium^the utilities— couW put 
up the financing. This, however, .would be like a muzzled dog or 
t^hered horse, from the very firstJ— government regulatedi finance in 
wl^ch an allowable rate of return would be set as often for political as 
ecoTiomic reasons. What is wrong with the oil companies dofng it? 
CLearjj-brings up his objection : " You have here a subtle point that is 
not reached by classic ^ntimonopoly Ia\v. And that is the attitude and 
the demonstrated capacity of the oil industry to have its way with the 
system. Th^ oyl industry is probably more competent, with a longer 
and.better track record in the political arena in this country than any 
other pressure group ; maybe the railroads are as good from a historical 
perspective, but they haven't done as well bs the oil companies lately." 

O'Leary talks of the oil industry dominating public policy. He talks 
of the oil 'Iobby the way President Carter, angered at having parts of , 
his energy program changed in congressional committee, lashed out 
recently at it. , ^ 

And yet sophisticated observers of Washington know that the power 
of the oil lobby has declined in recent years, especially since oirbecame 
fair game politically after the gasoline shortages and subsequent price 
rises of early winter 1973. The oil lobby i? not nearly so powerful today 
as it was in the days when Lyndon Johnson of Texas was leader of the 
Senate, Sam Rayb'um of Texas was Speaker of the House, Albert: 
Thomas of Texas was head ,of the House Appropriations Committee 
and the most powerful senator bar none was Oklahoma oilman Robert 
Kerr, cofounder of Kerr-McGee. Those days are long gone. * 
, O'Leary knows— and every politician and bureaucrat ' knows at 
heart^that the oil industry cannot seriously challenge the govern 
ment Thp real issue is somc^thing else. It is probably no exaggeration 
to say that politicians and bureaucrats, consciously or unconsciously, 
are jealous of the wealth and proficiency of the oil industry: its inde 
pendence disturbs, them. They would like to annex that proficiency U 



government; i£. not annex it,' then at least tightly control it. The free 
J market is too messy, too unpredictable for their filfe-cabinet way of 
/ thinking. 'Thej^olutaph of tnany politicians, congressional staff mem- 
bers and ^pviirnment agency officers .is to break the oil industry down to 
smaller units. This,^^ their way of thinking, would make the business 
• mor6 "responsive" to the' people. It wouW also make the business more 
^easily controllable by the government, whose "responsiveness" the^u- 
" reaucr^ifcs never question, ' '/ ^ » ' 

; . John p'Leary knows that the issues ar6 more^u&fcle than that, but he 
•feels that^hrough Cpngress the country should>debate and depi^V 
whether it wants the big o|l companies 'to control the Energy system or 
should another \Cay be found, using smaller companies. "It seems to 
me,'' O'Leary says, **thatjt pffers a very, very fundamental problem 
of public. pi)licy that ought to be looked at by the^xecutive branch and 
• ? the Congress.*' ^ ' , - / * 

^ Of course, Exxon and, its competitors haj^c beeniible to achieve thfe 
^ "things they haVe because .the free n^arket has 'given them htige profits — 
in that sehse^ consumers B(^ve paid for Exxon's progress. EPiit they }tave 
. al^o greatly. benefitted from them in terms of a wonderfMlly efficient - 
syst(fm. Would it, then, be a bail thing if Exxon were j:o use surplus 
profits from oil^o develop the coal energy and to help develop* nuclear 
. . . and solar energy ?' Certainly no othei* existing industry could so easify 
and quickly raise the" kinci of money needed. The gQvernment could do 
so, but' the government cannot op^raite more effici(*ntly than pri vate in- 
dustry can. It woi^ld merely bje transferring the burden 6f .development tr, 
from^ener^y usei:s to all thi^ taxpayers. If the oil.companies are pre-</ 
vented from usin^ their surplus cash to develop other forms of energy,' 
this is precisely what jtiustjiappen/ . ^ 
' Listj^n to Ex^n's Cliif^h Garvki : '^li it turtis out that' w'e'rfe going. 
^ to be^deafetl thos6 opportunities to %vor1c in the energy field through - 
a combination of gov^rnHiej:it action or what-hav6-you, then Tv^'d have 
tw9 basiq choices. ^Ve could either take the casjrrfbw that's coming in 
from current successful kinds of investments and give it all back to 
our sharqholders so they may make the choices on what they want to 
> do. Qv^e could n^ake thrfse decisions that wouM lead us in other • 
directions, into other fields." ' ■ 

Since .the later course' — conglomeration— is not n realistic possi- ^ 
bility,*'then it would i^M^ear that if the government thwarts Exxon's 
move inl^coal and nucjear energy, the company may well go in for 
what will amount to controlled liquidation. 
ThG^ultJmate decisions could go in cither dii:ection. 
On the. wall of Fedcral.Trade Commission Chairman Michael Pert- 
schtik's oifice is a iqudtatip]^ from Adam Smith :''"The interest of the 
provider ought to be attetidcd to only so far as it may be necessary for , 
promoting that of the.qonsumer." Pertschuk, respected in Washington 
as a sma-rtr and practical ^^ell0.w since his daysxis chief, counsel of fhe* 
Se/iate Commerce C6mm'Ittee, has this, to Say agains^^ companies, lika^^ 
Exxon : "This econpmic size means economic find political power. I 
think that concentrating economic and political power ih an entity in 
Pur society is antithc' ical to the democratic tradition." 

Sure it is. But how can a democrat (small "d") proffer government — 
^t^lf swollen and nearly all-powerful— as an antidote to too-big 
business-?- - . : ' 



" Concentration of economic power is a problem, but i;ipt just when. ^ 
corporations ;wield it: If Commissioner. Pertschuik .waHts a motto for * 
his wall instead of a highly idealized- portrait of bene!ficial (jovernmeW 
versus malevolent Busmess; he might settle on something along* these 
.Unesr^*.- ; . ' / * ^ . ^ 

Business' profits and government taxes aVe bu^ two §Mes.9f thfe' same" 
coin. Together wjth savings they comprise-the surpjjig— tjie "sum total • ^ 
of dinners:'dohe^ without— with which the An^erican pcopY^ satisfy - 
their collective heeds. The bulk of« profits rare, after all, reinvested-fo . 
provide for^ur future wants,-/Vhd>goveTnjTienfc gets the lion's sh ' 
-our. national surplus^: ^Total corporate 'qa^h. flow— profits ufter taxeS - 
;a^id depreciation— came to $155 billion; total government tax receipts - 
came ta$517 billion. Sure, Exxon's pash flow is $4 billion\plus ajid ris- 
in^; but the Energy Research & Development Agprioy's cash flow is $7 / 
billion-plus, and rising. Big government' is* abouf three times biggfer 
than big business, \ ^ ^' » . , 

Certainly it is possible to run ah economic syst^ with tiaxe^ instead . 
,6f profits; Increasingly^ Britain is doing.so*. The history of a century 
of regulation o^ the railroads — a history of enterpHse denifedj iiiyest- 
ment opportunities forbidden— proves that we, too,\an make the same - 
'jnistake. ' ' ' ■ 4 . ^ ' " . ■ ^ 

. The question before thje house is whether Aijiericiins want 'furtII2r 
-to narrow the.^rea of private economic decisipri-making'and furth6i{ 
to broaden the area go^rnojenf decision-making. Exxon's future* 
^depends on the answer. ' ^"^ 




IMPLICATIONS. OF INVESTMENTS IN THE COAL INDUS- 
TltY BY FIRMS FROM OTHER ENERGY INliUSTRIES # 

(National Coal Association*) a 

. V I. TSBX^t . " 

%• ^ ^ ■ \ . 

' Should fir^s engaged in the development or production of one 
energy source, such as oil or natural gas, be encouraged or discouraged 
from participating in the . development or prdduqtielj of anotLjer 
eaergy sbui^, such as co^j 

\CKCHtOUND 

Several^bills have'bl^n introduced in the 0oth Congress to prol^bife 
firms from involvement in the development or |)roauctionf of more 
than one"enei*gy source and require fii^s already involved with more 
than one energy source to divest themselves of sucli; involvement. 

• ' . / . ■ . ^ 

V ' m. PRINCIPAL ABGUMENT ' 

These legiaative proposals have led to §harp disagreement between 
proponents wid opponents of horizontal divestiture. 

A, Proponenfs of divestiture argue . , , ' 
Oil and natural gas company investment in-the coal indus' ry would ' 

, encourage energy monopolies which might lead-to : • 7 

r ' : holding coal reserves out of prpduction, 

- 'holding d6\yn coal productipn as a means to ^i?sh ^p oil or ' 
natural' gas prices, ; ^ ^ » 

restricting tiie amount of capital, going irito^ the ' coal industry, 

restricting investments 'in codl research ^and development. 

B, OppoTientJt of'divestiture argue ' . - • ' v * 
'The co^l industry is an^ will continue to be a- highly competitive 

industry, - ' ' »^ - " t • ^ 

Investments^from oifl, gas, and other ^industries, have. already t^-^ 
tributed tb. increase^ (1) coal 'productjML (2) productive ca^city, 
(3) private. R&D expenditures, and (4)l3Se ajbility (tf coj^l companies 
to. withstand adverise effects of decreased productivity and sales., ' 

Management talent) and capital from oil aitd natural gas firms — and 
from other^industries — are needed tot permit expansion of coal produc- 
tion capacity. ^ ;\ o 

*A Report published by the National Coal Assbclation. Washington, D/C, in'Septez^ber 
^1977. An Introductory abstract ana Bf>me supporting appendices havejbeen omitted here in 
the interests of brevity. Reprinted by permission' / • /, . ^ 

^ ♦ ' - (156) ^ . . / 
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' ' ■ • ' ^^'^ 

Existing antitriLst laws arc adoquato to deal with any present or 
future anti-coinpotitive practices. ' 

There is no serious possibility that a fir^n oi^^noup oi firms could 
obtain a mbuopoly in coal or even* significantly influence the price of 
coal. • 

Each of the major points in disagreement — competitiveness of the 
coal industry, production jind reserves, production rcconls of specific 
firms, capital investment, management talenl and adequacy of exist- 
ing antitrust law's-^is analyzed below. 

^, 

IV. ANALYSIS AND CONCLUSIONS 

A . Cornpetitiveness of the Coal Industry 

1. Thfi coal Indxiatry is highly comvetitive, — The industry is made 
up of over 3,000 individual firms and is characterized bv a low level 
of concentration in production. No one finn or group of firms, oil or 
otherwise, is in a position td control tho coal industry. 

As a general rule, industries wheu> tl>e four top'finns contrQl-]||ss 
than 50 percent of production ha v6 been' regarded as sufficiently com- 
petitive to prevent effective collusion.^ In 1976 : / . ^ 

the top 4 coal firms produced approximately 25 percent j of . 
output, * . ' 

the top 8 coal firms produced approximately 34 percent of 
output, and \ . • 

.^the top 20-firms produced nearly 50 percent^ of output. ' 
^, The trend in the coal industry is taioard reduced rather than 
greateropncentration— As illustrated in Table 1 below, concentraj-*) 
tion refeched a peak in 1970 and has been' declining since. 



TABLE I.-U.S; BITUMINOUS* COAL AND LIGNITE PRODUCTION CONCENTRATION RATIOS, i960. 1965. 1970. AND 





.Ritloy ' 


' I960' 


1965 


1970 


1972 


1973 


1974 


1975 


1976 


4 firmi » 

5 firms 


.21.4. 
30.5 


26.6 
36.3 
45.6 
50.1 
NA 


30. 7. 
41.2 
52.2 
56.5 
J5.4 
• 82.6 


^ 30.2 
40.0 
50.6 
54.9 
78.0 
84.5 


29.1 
39.1 
50.5 
54.9 
78.9 
86.7 


26.6 
36.7 
•46.4 
51.2 
74.3 
82.1 


26.1 
35.7 
45.3 
50.0 
74.3 
82.2 


25.1 
34.3 
44.6 
49.7 
73.9 
81.6 


\b firmi 


39.7 


20 firms 


44.5 


100 firms , 


NA 


200 firms. ^ 


NA 


NA 







Sourc*: DirM fiom data In "U.S. Coal Production by Company." 1960-67. Keystone Coal Industry Manual. McGtaw . 



B. Coal production accounted for by coal firms owned hy oil and 
'natural gas companies and hy other companies^ with partial oil 
and natural gas interests " 
1, Coal firms otoncd^y oil companies accounted for only 17*£ per- 
cent of 1976 coal production,— As of January 1, 1977, there were nine 
major operating coal companies owned by oil companies : . 
ArchMi^iferal Corporation (Ashland Oil-Plunt Oil) ; 
Ashland Coal Company (Ashland Oil) ; 
^ ^ Consolidation Coal Company l^jSoniinental Oil) ; 

iSee for eiample: Federal Trade (?omtni88lon Staff Report, .(7onccnfraf<on Levels and 
Trenaa in the Energy Sector of the V.8. Economy, or Bain. Joe S.. Industrial Oraanization, 
2d.ed. (New York : John WUey & Sons, Inc., 1WJ8). 




: ■ .-/V... : • 

Hawloy Fuel (Bclco Petroleum) ; ' • ^ • : 

, Island Creek Coal Conipany (Occidental Petroleum) ; 

Montoroy Coal Company (Carter Oil, subsidiaijr. of Exxon). 
Monterey is a de novo entrant in the coal inilustry ; it was notj^ 
• a . operating firm when it was started as a subsidiary of ExxOnj^ 
' ,. Qld Ben Colvl Company (Standard af Ohio) ; 
Pittsburg &. Midway Coal Mining Company (Gulf Oil) ; and 
VaHov Camp ra)al Company (Quaker State). jB 
In 1976, these firms produced 17.5 percent. of the total U.S. output. 
In 1976, Sun Oil Company's Cordero mine began production wnich 
should bo included in any later data compilation. Appendix A shows 
the details of 1976 production by coal companies affiliated with oil and 
gas firms. 

2. Even when coal firm^ controlled^ owntd by natural gas com- 
paniea are added to those firms owned by oil companiea^ the total share 
of production is only 20J) percent.— of January 1^ l^&,five major 
coal producing firms were owned by natural gas compaHrol: 

Zeigler Coal (Houston Natural Gas) ; 
Southern Utah Fuel (Coastal States Energy) ; 
Youghiogheny & Ohio (Panhandle Eastern Pipeline Com- 
pany) ; , . 
'MAPCO (Mid America Pipeline) ; and 
Eastern Associated Coal Corp. (Eastern Gas & Fuel). 
The addition of the 1976 production of these coal companies owned 
by natural gas companies would bring the 1976 total to 136/5 million 
tons or 20.5 percent of total U.S. production. 

3. Even if a major coal producing firm which is associated loith, but 
not controlled by^ an oil company is added^ Hhe total sftave of coal pro- 
duction associated with oil and gas firms. is\idy 2^.0 percent,— ^S>omQ 
analysts have incorrectly yucluded Amax Cbal Company as a firm^ 
controlled by arin^il company. Standard Oil of California pwns 20.6 
percent of Amax conlmon stock but SoCal and Amax do not have a 
parent-subsidiary relationship. Even if Amax Coal's 1976 production 
^vere added, the total of oil and gas firm-associated production would 

©nly 24.0 percentTof the total 1976 U.S. coal production. 

C. Ownership oJ/t7oa6 Resei'ves > ^ 

1. Ownership of coal reserves is loideiy distrihited and it is unlikely 
that a firm or group of fi'rms could gain monopolistic control of the 
coal industry.— In addition, oil companies do not control a significant 

Eortion of total U.S. coal reserves to make it possible .for them to pro- 
ibit entry into the coal industry an*d limit competition^, as some 
critics nave alleged. * ^ ^ * 

The United States Bureau of Mmes (ba^ed on JJ.S.^ Geological Sur; • 
vey data) eslimates that the "demonstrated reserve base deemed 
suitable for mining by current methods is 438.3 billion tons. The 
Bureau of Mines has determinod that recovecability varies from 40 
to 90 percent-depending on the characteristics of the cxjalbcd, mining 
nietho(^and the legal constraints and restiictions placed' upon mining 
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a deposit because of natural and n^an-mado features. Mining experi- 
ence in the U.S. luvs indicate! that, on. a, national basis, at least pne-half 
of all in-place coal can be recovered.^ Based on this, if th6 reserve 
base is discounted by 50 percent, a total recoverable reserve of 219.2 
billion tons is available for mining. 

Reserve data published in the Keystone Coal Industry Manual, 
1977, show that jeserves held by oil companies or their coal producing 
subsidiaries total 46.9 billion tons or 21.4 percent of estimated recov- 
erable reserves. If resci-ves held by gas companies are included, the 
total reserves held by oil , and gas companies and their coal producing 
subsidiaries total 55.1 billion tons, 25.1 percent of estimated recover- 
able re^rves. These percentages are over estimated as the data on 
reserves^held by oil and gas companies are not differentiated between 
recoverable and in-place reserves, whei»eas the estiijiates of U.S. re- 
serves have been discounted to a recoverable reserve. Appendix B 
provides details on reserves held by oil and gas firms in 1976. Other 
industrial groups also control reserves. 

2^ The federal government controls about half of ~th^ Tiationhxoal 
reserves. These reserves are located on public domain ldnd»^,^xisting 
laws and regulations prevent any one firm or group of fiTmis from 
achieving a damifmit position in eoal reserves, — The ^JBount of re- 
serves held by the federal government far exceeds'' the reserves held 
, by oil and gas companies or their coal producing subsidiaries, Because 
eoal is widely distributed, the U.S. Geological Sjirvey has concluded : 

The information available on the distrljijution of coal and on ownership of 
coal rights lends convincingly to the conclusion that it would be virtually im- 
possible for an individual, corporation, or cartel to obtain a monopoly on coal 
or even to significantly influence the price. The reasons for this conclusion are 
(1) coal is widespread and abundant in th6 U.S.; (2) ownership is broadly 
distributed; (3) the federal and state gov^rquients own substantially^ore than 
tlialf the coal lands and coal rights in the Rocky Mountains and Northern Great 
Plains regions; (4) leases of Federal coal rights have practicuf acreage lirtiita- 
tionff £6r holdings In any one State;* and (5) most/ major consumers of coal 
have substantial poal holdings.* ^ J ' 

3. The reserves field by eoaly oilf natural gas^ and other private firms 
'Whieh are in i\e foirni of leases of Federal lands are subject to diligent 
development .requirernejits.—Tho Interior Department, which man- 
ages,a large share of federally'owned coal lands, has the authority to 
establish ''diligent development'' requirements which regulate the ' 
timely development >f minerals on federally leased lands. Th^se re- 
quirements are designed to fdiscourage holding reserves for specula- 
tion. Firms not meeting the^e requirements arp subjecKjo a loss of 
leasin^r rights.** ^ * 

'^i^ pemonttrated Coal Reterve Base of the United States, (January 1, 1070), Mineral 
InduatrieB Survey, U.S. Department of the Interior, Bureau of Mines, p. 1, 4. 
. Uecent ninenUnit'iitH to the Federal Mineral i^enslnfr Acl of 1920 place even create r 
acreage limitations on leases of Federal lands. Act of Aug. 4, 1070. Public Law 04-377, 
Sec. 11(b), 00 Stat. 1000, amending 30 U.S.C. Sec. 184 (1020) (codified at 30 TJ.S.C. 
184(a) (1) (1076) ). 

g^'"lteU StateH Geological Survey, Coal Resources of the United States, ( Januarj^l074), 
■'•30 U.S.C. 207 (1976). ' • 
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Z>. Production record of coal firjm owned hy oil or natural gas 
companies ' . ' 

Some who believe ^hat oil or natural gas firms have undue control' * 
of the coal industry allege tljat production levels of ten go down aft^r 
a coal firm is acquired by an oil or natural gas Company. This argu- 
ment needs detailed evaluation : 

1. An assessment of the production record of a firm imist^c made 
in the context of all of the fSStors that have affected prodMction,— 
For the periods involvecl, several factors des^erve special atrattion: 




This decline in productivity is due principally to changes in mining/ 
procedures in order for coal companies to comply with the Coal Mine 
Health and SafetV Act of 1969. Table 2 below shows productivity f crfm 
1962 to 1976. As Table 2 cleferl^ shows, productivity declined : 

31.7 percent since 1969 in all mines. *^ . 

45.5 percent since 1969 in underground mines. ' J 

TABLE 2.-UB0R PROOUCTIVITY-TONS QF COAL PRODUCED PER MAN PER DAY, 1962-76 



Undar'ground 



Strip 



Au|< 



Averiie 
ill rr^ai 



1962-.... 
1963..... 

1964 

1965..-.. 
1918..... 

1967 

1968..^.^ 
1969. A. M 
1970..... 
1971..C-, 
1972 
1973. 
1974. 
1975. 
1976 







i.::::::::::::::::::::"::::^ 









i Aunr IncJudsd witl) strip. 
* Prillmlniry. 

Sourci: US, Bur«au of MInei. 




36. 5<^ 
36.87 
42.63 
45.85 -' 
44.43 
46.48 
40.46 
39.88 
.34.26 
39.00 
43.00 . 
45.33 / 
45.00 f 

8V 



14.72 

15.83 

16.84 ^> 

17.52 

18.52 

19. 17 

19.37 

19.90 

18.84 

18.02 

17.74 

17.58 ^ 

17.58 

14. 74 

13.60 



b. Another major ffwtor contrihuting to lowet production is time 
lost due to strikes, — In 1971 and 1974, time and production were lost in 
union mines due to strikee'by thetJnited Mine Workers when the con- 
tracts expired. In 1971 appproximately 56.4 million tons were lost 
during the six-week contract strike, and in 1974 approximately 26.1 
million tons were lost/tjuring the November-December contract strike.® 
In addition, wildcat strikes have been a major and growing problem, 
particularly in West Virginia. Table 3 below shows the increase in 
number of mdn-days lost due to wildcat strikes from 1969 to 1976^ and 
the estimated production lost due to these strikes. 



• Source : Bituminous Coal Operators Association. 
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TABLE 3.-MAN.DAY5^AND:^6dUCTI0N LOSSES DUf TO WILDCAT STRIKES, 196^76 

Man-diys Estlmittd tonniga 
lost due to lost due to wildcat 

< ^ . . wildcat str(Kes strlK«9(mllliontons) 

: , t I r . ; ■ 

Yaar- 

169 L _ 626,500 12.1' 

plO : 593, 1 W 1 1. 4 

'^971,.../ : 565,000 8.B 

1972 '...^ ' 515,600 8.4 

. 1973,. \ 529,200 7.0 

1974 , 1.028,800 '11.7 

1975....... r. ■ 1,417,400 15.8 

" 1^76...... ^ 5...:....:.: 2,007,000 19.8 



Sourct: Bituminous Coal Dparators Association. ^ 




c. Anot/ier factor comrtbmmg to production iosses hy iome com- 
panies has been a slack dernuTia^xircoal priiTuiHhj earned by: 

/ Air qmlity refj^irem^ntsi^^^^^txri^^ requirements 
whicb|are more strict than -federal guidelines in mcfeting national 
health- standards-i- which reduceftvtheSlemand for ccAil and en- 
couraged shifts*to oil and natural ^jtis as boiler fuel. Federal and 
L state clean air qualjty requirements, have m^ade coal with hijB^her 
t sulfur content from fields in W^st Kentuck;^Illinois, Indiana, 

and Ohio less attractiye for use by Utilities and indusfcpr. 
^^^.^^ij^ Lower dejnand for metallurgical *coah — due to tne 1975 eco- 
^^nomic recession and resultop#^rop in ftse of U.S. coal in steel 
^ production, lx)th in the.U.Sirfcid worldwide. 

Arti^ici<^l^ loxff prices for oil and natural gas, — due to Federal 
price, alfocat^on, Q^d entitlement regulltionsi^ 

State utihty comhiission ac^ioTW.^^hich^ave had the effect 
of discouraging investments in new.^al faciliti^ and encourag- 
ing use of naturahgas and imported oil. . ( ^ 
2. /n general^ coal firms owned by oil and' natural gas companies 
have better production records after acquisition'^ compared to: 

production by the same firms before acquisition, *■ 
production- tnrouj^ojit the U.S. during the same time period, 
\ and . . : . ' ^ , • ' 

\ - production by independent toal companies in the same general 

areas during the same time perio^. / ^ 

Presumably, the argument .tnat production declines after acquisi- 
tion would be applicable to these five coal firms owfjed by oil com- ' 
panics: ' , . ' 

C6nsolidation Coal ( 
Hawley Fuels ' . I N ^ 

Island Creek i 
Old Ben - ' V » 

Pittjsburg itoidway 
Arclj^ .Mineral Corporation * is owned by Ashland Oil Company 
(48.9 percent) and Hunt Oil Company (48.9 percent). Arch Mineral 
Co. was formed 'by Ashland Oil Co. and other individuals in 1969. 
Ashland Coal Company is just Wer 2 years old, having be^fi formed" 
th^gh itoquisitipn of five smaD companies. Both Mcmter^ and Si 
are entrants. ' ' 



The arpiment apparenHy is also being applied to the Zeiprler Coal 
Company which was acquired by Houston Natural Gas in 1973', 
Southern TTtah Fuel which was ttccfuired by Coastal States in 1973^ 
andMAPGO which' acquired its first producinc:. mines in 1971. Yough- 
ioghehy and Ohio was Acquired by Panhandle in 1976, and Eastern 
Associated was incorporated in lOfiS as a successor to the coal (Jivision. 
of Eastern Gas & Fiid^Associates.- 

As one measure, Tliible 4 below shows each company '<5 average ex- 
*t)erience in production during th^ five years preceding' and succeed- 
ing axjquisition. ♦ ; • . 

> '.' ' 

TABLE 4.-AVERAGE PRODUCTION BY COaL FIRWS 5 YEARS BEFORE AND AFTER ACQUISITION BY AN OIL OR 
NATURAL GAS COMPANY AND COMPARISON WITH U.S. AND INDEPENDENTS' EXPERIENCE OVER SAME TIME 
PERIOD ' V, ' 

»• • " • . ^ [ - . ^ 

. ' ' ' ' ' i'if ivanie Percentage zhtifid 

output (thou- - 



Coal company (parent anijKquisilioh date) iindtoni) Company Independents United Stages' 



Consolidation Coal (Conoco, Sept. 15, 1966:. 

Before^ ^ v.. 

After.. 



;awley Fuel (Beko, 1968): 
• Before J 

After .„ 

Island Creek t (Occidental, Jan. 29, 1968): > 

- Before 

After 

Old Ben (Soliio, Aug. 30, 1966): 

Before... 

After 

Pittsburg A Midway (Gulf, 1963): * , 

Before.... 

After 

Zeigler Coal « (Houston Nafbral, 1973): 

Befqra , ..j 

After 

Southern UUh Fuel « (Coastal States, 1973): 

Before 

After : 

MAPCO « (nrst acquisition, 1971): 

Before 

. After.. 



43,858 
59,218 


+35.0 


+11.6 


+16.6 


1, 702 
1,600 


> -6.0 


• +4.7. 


+10.3 


22, 514 
23, 134 


+2.8 


+6.9 


+12.2 


8,287 


+37.2 


+4.7 


+10.3 


4.869 
8, 465 


,+73.9' 


.+23. J 


+24.6 


4,169 
4,4l2 


^+5.8 


+5.i 


+10.2 


223 
754 


-238.1 


NA 


+10.2 


1, 147 

2.301 


+100.6 




' +7.9 





1 To prevent a biased compa/ison. Island Creep's publicly reported output from 1969-73 was reduced by subtracting 
the production of its Maust coal properties which were acquired in 1969. If these tonnages were included, the 5-yr average 
production subsequent to Kquisttion would havettBen 26,293,000 tons or 16.8 percent above the pr^acquisition S-yr period. 

> Beico sold 80 perceMinterestina number of mines (Hawjey Coal Mining Corp.) to a French company. lnX)ctober 1976, 
the company purchased the remaining 20 percent interei^ ih HCMC. Production levels here reflact the sale of Hawley's 
ownership in these mines. . , 

* 3-yr, averages. . ^ ' 

* 4ryr averages. * ^ 

Sqjuru* "U.S. Cbal Production by Company," 1962-76, Keystone Coal Industry Manual, McQraw-Hlll, Inc., New. York; 
Minerals Yearbook, 1962-75, and weekly coal reports, U.S. Bureau of Mines, Department of Interior. 

* 9, Where production f\fls not increased^ the lower leveU can be under- 
stood in the. co'fttext of factor^Miat have affected production. — ^In all 
cases except one shown in TaBle^, average' cot^l prt)duction by oil or 
gas affiliates — when comparea over a 5-year period — has increased 
after acqiJisition. However, r^ent production trends may not show 
yearly increases, as detailed in the year-by-year comparisons of pro- 

^uctioafbr each' company owned by an oil or natural gas; company, 
Including Monterey (a rfe 71 w(? entrant). . * 

As summarized in Table 5 below, the production levels of ^veral 
companies during the 1974^76 period are only slightly higher and 
some are lowc^jT than production levels during the year of acquisition. , 
Monterey^ is hot included in Table 5 since it is a de novo entrant; Val- 



1«3 - 

ley CarrtiD and Youghiogheny &f Ohio are omitted because they were 
acquired in 1976- \ / 

TABLE 5.~C0WPARIS0N OF AVERAGE 1974-76 PRODUCTION WITH PRODUCTION IN YEAR OF ACQUISITION 



Company 



Production 
year of 

Kquisltion 1974-76 

Tearpf (ttiousand avarage , Percant 

acquisition tiyis) production chania 



Consolidation Coal 1966 51,400 ' 54,200 +5.4 

J*Sf1?CraaK , ugea 25,880 > 19. 292 '-25.5 

Si?*" - V '968 9» 915 9. 469 -4, 5 

Plttsburi A Midway 1963 6,024 7 582 +23.9 

JlViJ)^*^"** - - 1968 1 540 64r\ -58,0 

WAPCO - 1971 1, 124 • 3,211 \ +158.7 

Coal Co 1973 4,273 4.412 +3.3 

Coistol Stotas , 1973 , 339 754 +122.3 

1 Data of Kquisltion January 1968: 1967 was used as the last full year of Independent production. 
> In 1975 and 1976. IsJand Creek had ipproilmalely 5-6,000,000 tons unused productive capacity. This capKlty was 
Idle due to market conditions. The average production 1974-/6 Is not indicative of Island Craek's coal production capacity 

These recent company production trends must be assessed in the 
context of the factors wliich have affected production. 

The experience of "Old Ben Goal Company and the .Consolidation 
Coal CQ;npany illustrate the factors that have affected recent pro- 
duction trends. . 

' a. Old Ben Coal Corporation • 
The Old Ben Coal Corporation merged with Standard Oil (Ohio) 
in 1968. Duriifg the subsequent 5-year period (1969-73), Old Ben?s 
ahnual production averaged 11.4' million tons pe^ yet^r compared to 
8.2 million tons in the 1963-68 period, an increase of 37.2 percejit. 

* Old Ben's annualj)rodufction per employee peaked in 1969, the year 
the Coal Mine/Health and Safety Act was passed, and began a de- 

^ cline to its cumnt level— a 43 percent drop. Also, time lost to UMWA 
contract and wildcat strikes during? the recent period has more than 
tripled 'from the previous period. Similar probkms have affected all 
members of the industry wljich operate unionized deep mines. 

* Old Ben Coal Corp, 

Annnal ontpnt per employee : . ' 

' ?SS — — - . V- 6.500 tons. 

1076 , ^ 3 080 tons. 

Time lost to strikes : 

J£5?"I9 2.2 percent of available mine days. 

1971-76 : 7.3 percent of available mine days^ ' 

^ As a direct result of time lost to strikes, production declined for, 
2 yearstin a^row before increasing in 1976. " . 

Desp^e steep declines in deep mine labor productivity, which are 
bdievetf to bfe a direct result of specific work rules imposed^y the 
UMWA and the Mining Enforcement and Safety Adnjinist^tion, 
Old Ben and Sohi6 hf^ve invested heavily to expand coal production 
capacity. Also, employment has risen 58 percent since ^the mergbr. 

Averoffe annual capital ewpeniiiures 

.V » . Million 

Premerger (1063-^)— »^ . #4 o 

Merger present (1909-76) : . — — ^.o 

Planned future (1977-79) ^ 2 "™ • " 43' 2 
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Despite these efforts, recent production has remained in the 9-10 
million ton range because huge Tboosts in inveslmfent and employment 
have helped offset declining productivity, increased strike losses, and. 
property depletion. If it were assumed that Old Ben could equal its 
1969 high, level of output per employee, its production culpability to- 
day wpuld be over . It million tons. This estimate is conservative 
because Old Ben's recent increases in strip mine capacity have ynasked 
the deep mine productivity drop on a company-wide basis. In fact, the 
corporate production goal set at the time of merger was 1975 produc- 
tion of '17.9 million tons and 1976 production of 19.5 .million tons. 

6. Consolidation Coal Ctom/pany , ' 

Consolidation Coal Company was acquired by Continental Oil 
Company in 1966. W^iile Consolidation Coal Company's production did 
increase during.the 10 vears (1966-76) afterthe acquisition by Conoco, 
it was during a period of the greatest loss of productivity in th6 his- 
tory of the United States coal industry. 

Two-thirds of Consolidation's production is from underground min- 
ing. During the 1969-76 period, the industry's underground productiv- 
ity was cut almost 50 percent from about 15.6 tons per man-day to 
about 8.5 tons per man-day. ConsoPs overall experience was the same 
with productivity dropping from 21.93 to 12.07 tons per man-liay 
daring this period. As a result. Consolidation Coal had to increase 
its employees by nearly 50 percent merely to maintain tonnage. At the , 
end or 1976 it had 21,480 employees compared to 14,5^7 6mplovees in 
1969. . 
The Federal Coal Mine Health and gafety Act of 1969 has had the 

?:reatest impact, resulting in undergrouna mine production losses 
rom,22 j[)ercent to 46 percent depending on the mine. The Act, coupled 
with a dramatic increase in absenteeism, wildcat strikes, and union 
work practices under new kbor contracts^, caused these staggering pro- 
duction losses. As a result. Consolidation and other companies with 
underground mines were forced to more than double their labor costs , 
just to maintain production levels. j 

For ti. detailed statistical analvsis of the decent production trends of 
Old -Ben Coal Company and Consolidation Coal Company, " 

E, Comparison of Relative production Experience of Indepbndejxt ' 
Coal Firms with tho^e Owned by. Oil and Natural Gas- Companies 
As one additional basis for comparing the relative performance of 
coal firms owned by oil and natural gas companies. Table 6 blelow com- 
pares the fprms of primary interest (7 oil company aflSliat^) V'th 
11 independent comnanies operating in the same general area — ^Ap- 
palachia, Indiana, IllinQ^s and Western Kent'ucky-^and witl^ total bi- , 
tuminous coal production east of the Mississippi Kiver. Table 6 shows 
that oil compaliy affilia^te performance is at least equal to, if not betteij 
than, the expenence of the independent coal companies operating in 

* the same area, This^ alofng wittu tfi^e fact that production levels gen- 
erally iricreased immediately after ac^isition, dempn^trates that fac- 
tors other than oil company ownership dcted to limit Tecent increasejr 
in production. (NOTE: comparisons are limited to* 1969 since 4t ^^s , 
during this time that production drops \Vere most pronounced. Pro-e- 
duction experience of gas affiHated companies is not included h^re 

: because the acquisitions are toa^cen<^197l#1973, and 1976,) 
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TABLE e.^YEAR-TO.YEAR COMPARISON OF PROOufcllON OF OIL AFFILIATES WITH II INOEPENOENT COMPANIES 
.AND40TAL PROOUCTION EAST OF MISSISSIPPI 

IToni in thouundil ' 

^ 

' ^ ' — ^ : ^ 

w . w 7oilC4)mpiny lltndipfnd* Eailirn 

TMrandcMngi ^ . ' iffilfittii intcompaniH* Unittd Stitat' 

ISSfXtoni).: : ^ 113,017 S8,M5 527,203 

l«7D>«) -J. : U5 594 55X^8 

i.,,?/.'*"!^'"***^'^ +2-3 +0.9 ^5.8 

ll7li(toni) 98.828 55,969 50M97 

1972/toin) ... . ; ."^ 119 142 63.242 531,051 

I973(toni) ...... 116,999^^ 62,290 5lSi303 

1974 1 (torn). ...... .. 104.642 55.341 511,500 

-\0.6 -k2 -0.7 

1975 (torn) .... 105,105 59 359 537 5q4 

1976(toni) . ... . . .i... , 10^902 ^fft 53^003 

Ftrpint chanft 1975-76.... +4. 6 -2. 7 - 1. 4 

■ — ^. ■ •"• : ' — " : "" " " — ■ — ^ — 

l titeiudti CooMlidttion Cofl. liUnd CrMk, Old Ban, PitUtergh & Midwty, Arch Minaral. Ashland Coal Co., and Nawlay. 
Mndudts Pittston, North Amarican, Wastmoroland, Rochastar ft Pittstwrgh. Jtwall Coal ft Coka, Blua Diamond Cod' 
Ca(bon Fual. Sovtraign Coal, Baukd-Noonan, Sahara, and King Knob. . * ' 

* Unitfd MinoWorktrs contract ttrikt during yaar. . 

'Soufw:"U.S. Cod Production, by Company," 1969-76. KWona Coal Industry Manual, McQrtw*w| Inc., Naw York; , 
M)ntrtli Ytarbooh, 1962-751 and waaMy coalraporti, U^. B^lMau of Minai, Oapartoitnt of tha IntaHor. ' 

F, Geographical Differeneein Factors \Afectmg Cod P/noduction 
, ^ The three principal factors affecting production — decline in produc- 
tivity /strikes, and slack demand — have contributed to the stagnation 
of the coal industry in the Eastern United States, the area most heavily 
affected by these three factors and the area where the coal companies ^ 
acquired by oil and natural gas firms operate. 

The de novo entrants into th&coal industry (with the exception of 
Monterey) will be less affected4)y these factors because they are con- 
centratea in th6 West. / 

O.NeV) Emrgy I ndnsiry Entranta into Coal IiiCdvstry 

Oil companies which ate entering the cdal' industry through the ac- 
quisition or lease of reseaTCs arid subsequent development through coal 1^ 
producing subsidiaries include: ' . 

Euon.' . , Kerr-lVtcGee * . li*- -^ 

. Texaco . Hlobil'" "'^'^■^^ ^-^m^,.^::::':' ^'^^.r 

^Terineco ' Atlantic RichHeld 

^Sun6co • ♦ , f Phillips v r > : 

Shell ; \ ' ^--'^^^^^^ 

' •Additionally, El Paso ^rai^jral-Gas holds reserves arid is curreHy^ 
negotiating for co^jtracts which--iivtH--«n^ development df>^h^ • 
reserves/ \. • . . 

Until 1976, the only oil company listed above to actually produce 
coal was Exxon (through Montcpey Goal) . In 1976, Sunoco began pro- 
duction atits Cordero mine in Wyoming with an initial iproduct ion of ' 
.10,000 tons. The current status of coal development of the'other com- 
panies appears to be as follows : ' ' ^ / • ' 
M ohile Oil Corporation.-^xpecis to initiate a constru^tioii ^r^r - 
gram within a^^ear for part of its surface mineable lecige^^r-GU^'?^ 
lette, Wyoming (subject to issuance of state an* federal mirifrij^- ' :h 
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permits). Earlier development was. impeded first ly the Sierra 
. Club V. Kleppe suit and tnen by '"lengthy environmental clearance 
procodures. * . ' 

T^he€0—\io\6is lignite reserves for possible future activity in 
<pal gasification. ; 

ARCO {Atlantic Richfield). — holds western reserveStond, ac- 
cdrding to'thq-Burpau of Mines report "Projects to Expand Fuel 
Sources in Western States," is planning production of '9 to 12 mil- 
lion tons per year by 1985. Initial coal production is expected by 
Novfembei* 1977. This production was anticipated earlier but was 
d^Xmoidhy Sierra Cluhw. Kleppe. 

.shell Oil Company- — entered the coal business through acquisi- 
tion of reserves and plans production by 1980. ' * * 

Texaco.— reserves which may be used for coal gasification. 
Texaco has developed a gasification tecTinology which lias already 
. been demonstiratea on equipijfient which can gasify 12 tons of coal 
per day. Texaco and Ijhree utilities'have submitted a proposal for a 
gasification demonstration plant to be jointly funded by ERDA 
>and private industry. ~^ V 

. Kerr^McGee. — is now developin^p^ coial mineS*in Wyoming which 
are scheduled to begin production in 1979 and 1980. ' - 

PhUlipa. — acquired its reserves through its own exploration and 
acquisition efforts in heretofore undefined coal areas. Phillips, 
. which holds lignite c6al reserves, expects to1be in production in tne ^ 
early 1980's. ' ^ ' ' 90' ' -^^ 

El Paso NaiurUl Om. — is negotiating^ with eleotria utilities for 
* the sale of coal for generation 6f ^electricity and is continuing its 
efforts to develop a coal* gasification complex (currently in aoey-. 
ahcedueto capital costs) . , ' ' 

H.Capit<dIni)e8t7nent for Coal Production , • 
• 1. There is considerable need for additional capital to expand coal 
production. The Federall^nergy Administration estimates that, based 
on coal productibnln 1985 of 1 to 1.2 billion tdhs a year, the coal indus- 
try will need between $17.7 billion and $22.4^1ion to expand coal pro- 
duction to meet projected needs. ' 

2. Oil and nutur/il gas companies owning cooi firms have invested 
large amounts of Tndney in qoal production.— T>SLta'show that oil com- 
paniiBS entering the coal business have and' are investing large amounts- 
of capital. For example, the five-year total cj^pital Sx'penditure' of the 
four coal companies for which data \i^ere available and which are now 
owned by oil firms was : 

$162.4 million beftJre acquisition , - and - * 
t} $556;5 million a^r acquisition.' • - 
" .T^is is an increas^j^ almost 243 percent or $394 million. 
* 3n If proposed jkoHzontal divestiture legislation is enacted ifUo 
ptcblic law, a largk,newj0M9:ce of capital for the coal industry would 
dry up arid :maJee :expansion of production difficult.— Vvoi^6x\mta oJi^ 
horizontal divestiture have not considered the impact of^. such legist 
latlon on providirtgthe capital needed by the coal indnsj^ry. At a time ✓ 
when the coal industry is expected to nearly doubW production by 
1985, horizontal divestiture would 'dry up a significant source of capital 
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inftisioh fbr' the industry, tliereby jeopardizing isxisting production 
capacity and making large-scale expansion of production much more 
difficult. ' ' . • ' 

In order {o meet 1985 production goals, the coa\ industry must com^- 
mit itself tp an aggi^es^ive program of capital expenditure. 'The indus- 
try qiust attrnot capital from outside sources.^'One source af outside 
capital is the oil industry which has a unique expertise in resource 
ejrtrilB^tion, an Understanding of resource itftihagement, and a willing- 
ness toSfivest iii high-risk development. Horizontal divestiture will 
result in increased costs of attracting externhJ citpkal to the coal indus- 
' try an4 a lower debt capacity. This would probably le^d*to significant 
^^jdelays in increasing;co«iI productipn. ^ ' ' \. ' ' » ^ ' 

X Management talent for the coal industry' * - 

The declining dem/i7ul^f^coal in tUe 1950"8 and early lOjSO^s left a 
gav in the infusion of new md^gement talent into the coal industry, — 
\Yhat appearerd to be a declining industry during the-1950's and 
I960's was hot attractive to new management talent and the financial 
condition of 'most of the industry did not permit coal dompames to 
embark lippn bcfld new program*. This has resulted in a gap in the 
management talent bank for the industry which must be filled pri- 
marily by attracting people— particularly with knowledge o^ en^rgy-^- 
from other industries. Oil and natural gas industries have be^n a sig- 
nificant spurce of new, innovative talent for the eoal industry. 

f/. Adequacy of Existing Antitrust Lau^ ' 

Existing antitrust laws provide substantzal atcthor^ty for projection 
against anti-competitive behavior should it occur in the coal inidilinfry. — 
Both the Sherman and Clayton Antitrust Acts, along with the 1976 - 
Hart7SxiC>tt-Podinc^ Ainendments, provide the'governijient with ahiple 
legal* recourse to guarantee the competitive' natuiie'^ of the na^on's 
'econoifhyk - .V , , ' . 

-K. Conclusioh ' ^ • ! r: ' *^ ' t ' 

Firms-en^aged in development Or prbdtlction of one energy' source, 
such as oil or natural gas, should not be prevented % legislation froip 
participating in the development or production of 'another energy 
source, such as coal. . * ^ 

The usual arguments for horizontal divestiture do not' staujd up. 
under close scrutiny. Outside jindustry paFticipatiftri in' the, coal in- 
dustry has hot lessened competition within the indlistr>; In iact,.the ' 
coal industry is hi^ly competitive in cdmparison to other industries. 
As illustrated in Table 1, (p. 3) the trend in tl\e ooal industry is^ 
toward reduced rather"than ffreater>8oncentration^ The (micentratioil 
of the coal industry "i^dhed a pfeak in 1970 and has b^ declining 
ever^since.TM^^eoverv ownership of coal reset*ves is widely distribiited 
Jind it IS unlikely that a fivm or group of firms could gain monopolistic * 
control of tKe cdal industry through the domination of reserves. ' ^ 

Outside industry entry Into thfe coal iMustry hiis enabled many poal . 
companies to maintain productiofl in the face oj^ declining pr6du4tivityy. 
has enabled companies to withstands the exti^eme fluctijatipns for d^- 
mind for coal, has enabled the industry to -incre(ase ^rpenditures toe' 
research and development, and has made capital availal^le for expand 



flion. If; a "cqntinuation t>f»^-thesoL.and other contrihutions to tlie c©al 
industry yer6 prohibited throu/rh horizorftab divestiture le^slation. 
it is doiibtjfid .tJiat the^coal indiistry could retainjtsjlldli^^ 
^ • . rapidly eijiOqgh to mqet the -national energy goalroftfie United Stafes. 

' ' ^ ' - • • •■ ■ = ' . 

• ^ 1976 COAt BROOUCTipN BY COAL COHiIpAnIeS AFFUATtO WITH OIL AND GAS flpMSi ^ • 

^" '. - , *■ s 7^ ' — 7" 

L . . - ' • , (;> Produttion 

. / • . ' (thduand , Percefjt toUl 

C^pany ^ * < • torts) United States 

""^ ^ ^ ~ .V,..^ ^ — 

Arch Minirii-AsfHind Coal.,..'.....-. ^ naioSo ti 

OldB«nCoal%) ^ ^ ^-i* / ^ • 9 715 IS 

, p^urgAMitfwaycoaico , ■ - ^im. \X 

HijlleyrualCorp,..^-,......., .^^^r,.v:'%;^,- . '769 * , ,1 

Subtotal, 8 oil affiliated companfes...)! '^'I'^iV^ 3=^ ^ 112,682 16 9 

Vaney Campr.. 3,617 ^ .5 

Subtotal, 9 oil affiliatiBdeQmpanles*..^..*. y^. '1 ... .1 ■ 1' . 116, 2M 17.5 

• Easttrn Associated CoalfiflrtiTi.... -. .. i ^ • J • 7 959 1 2 

ZeiritfrCoal Co -..^tfy^J^;.: ...".y.'- 5,176 , ',8 

Youihiogheny A OhioCoalCo... :. , . 2,082 -' .3 

. ^ So.utftern Utah Fuel Co... « .r..' l.... . t'.' .. . 1.043 .2* 

< '•. Total, Oil and as affiliates'. , ' » - 136, '475 20.5 

' * Total U-S. prodijction(pfiminary)...:.:; ^i. ...... 665,000 100«0 

' ' ^ \ 1- ^ ^ . . _1 - \ ' Wj-.. / ^ ■ 

> "U.S. Coal Production by Company 1976^', Keystone Coal Industry. Manu^T, McGraw-Hill, loc. New York! 
» Ai reported by Ashland Oil Co. i • T ^ - 

• Acquired by Quaker SUte in 1976. - . " 
. : . 'Some analysts include Amax Coal Co. 4n this total. However, J\m ax's relationship with an oil firm is not the parent- 
subsidiary relatJonihrp as SoCal owns only 20.6 percanl of Amai.stockl ^ ^ T 

* Excludes sdmnnKlt companies affiliated with oil and gas.rntere^ fbrAjlilch data aHl not available. It Is unlikely that 
totel oil and^» affiNate<t production js seriously ^. ' ^ ' 

^ ■ ^ ■ \ r ' APPENDIX B V . ■ 

-/< RESERVES HELD BY OlL AND GAS ?I8IVIS, We" 

■ 1 . ^> ^ . " .-^ . r . * ^ •■ 

^ • . 1. . - '. Reserves I Percent total, 

Cqmpeny * • o X (mjllion tons) United States . 

. — , -—i *.( , ^'X • » ■ 

; CoritJrtentil Oil (Coniolldation)...^.,I_''.^.>...'i .*._-}. , . . 13.700 6 3 

* Eaxon (Monterey Coal-Carler/rtlnfit|) '8.400 3.8 

Ocddanlal Petroleum (Island CreeW-i.\. . ' »3 574 . 1 6 

* -Gulf Oil rPittJtJurgh« Mldway)...?...'...<..^v-.j. ' J2 750 \,3 

Mobile 0K.J.-...\:.^ • 2:500 ' 

: Sun Oilr. ■ ^7-4--^ 2,300 - LO 

^ Atlantic Richfield... 1/ .-^.._r.. 2,200 i.O 

Miillipi... y....:. ! ..*....•._...:_.._.. -.jW..-..'--......- 2,000 ^' ^ ,9 

'Jenneco......:^..., ^ ..L.^. j.l ^.v.....'... . 1,700 • .8 

^ Texaco....-.- : :v....i..l. .....I.. . 1,650 .8 

' .Shell Oil....]-..,. 1 .-.-...-i*!.!.:.. A..., - 1,460'*> 

♦S(yhio(oid BA) ^.._±.-.r '...J ... - ^ 826 . ,r 

Chevron ^ ^..^.w -^i-L. ^ : y.!.. " * 700 .3 

*A$hlantIQil (Arch Mineral, Ashland. Coal): ; . *650 S. .3 

B^(Hawtey Fuel)...: i...... c ...c.i: 524»rt / .2 

OuakerState.(Valley Qamp).^.. .;r.., A..-. ' 475 ^ *2 

Mtcuiioch....: . 50 i-.....,,. 

Total, oil companies : M6,858 21.4 

See footnote. at and oitAle. '. •. ' - \ . " . ' 
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APPENDIX 9 

RESERVES HELjl BY Oljf. AND GAS FIRMSi^97G^ontinui(r 



*•» *- > I , !■ ^ 



Company 



/ RliervH« bercenWpttI, 
(niHtlpn torn) . Unftfd $)at«i . 



El Pmo Natural Gas 

HouitOfHIatural Gai (Ze(fltr Coal)....w 

EittarrrGai A rutKCatttrn Amoc. Coal)... 
*faJihandl«.EAtorri (Voughiofhany A OKKo)... 
'MAPCO 

Cdaatal Statu l^utfitrn Utah Fual).......L.; 

. Total, olland fBicompanits'... 
Total, Unili<lSUttt...^,__. 



. ^ » 1,05a 



55,101 • If 25.1 

! '. ; ■' : : ■' - ' ' » -J tfc ■ * . 1 ? 



. > Data as raported by company pamad: v ■ - V, 

•Soma studits Includa Amax Coal Qo. in this totalUfoavever, tha rftTltiohship of Amax witlTan pil fin 

sul9ldiary relationthtp. u Standard Oil of California owns * " 

this figtiro, rtsarvts held by oil firms In 1976 would total 51, 



ver, ina raiaiionsnip or inmax wttiran pll fifm is^ol a tikmv ' 
onlv 20.6 percent of ^max stqck. If Amfx Were inclu(l8d4r\' ' « 

tr .j L - .V » ' ,89«,00p,000jfiW tons or 2J.7p<fcent of total " ■ „ 

, , ' Excludes some reserves held by-small oil and gas companies fo^which data' are not available. J t is Uniihely that toUt.^ « 
oil and gas reserves are seriously understated by these Exclusions. . / , • ^ftj. * , » ; • v / ^ ^ 
'JP"* 1.^' iV^J}S^}^^i&*^ base''^ defined by the U.S.- Geological Survey the Bureau of Mines as that V * 
' portion of the identified resSbrces deemed suitaBfe for mining by^currsnt methods totals 438,m000,gQa toM: ThOa *■ 
Bureau points out that rapuaAbilify varies in f^^e from 4(^90 percent according to the characteristics of the coal « -> 
bed, the. mining method/egal restraints, and the resmions piKed upon'miiting e deposit because of natural kiid rdan- • 
made feature^ Wf^Tixperientie in the Unitad'Statafhss, indicated that^on^ national liasis, it least one-half of the 
tl'f ft^^L?" recovered. Discounting tfve coal reserve base by 5a perceni gives e-total recoverable reseiVe of 
219,200,000,000 tons. . . • >. ♦ 
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^ * PART TflREJEVt^ ^ 

' Resolved : Tmi the Fe*deral Goxerhmer^^hpuld establish a com- 
prehensive progrram to isiginficarftly reduceceliergy ppnwinpf ion*- 
. in the United States 



. . [G]onservatidlf is n<^^ simply air. issue, of^ waSt'e v^rms xxoh- ^ 
' \\iraste; thj boyndary line betw^n th^> two eSctremes^i^ defined ^botjl.' 
, by economics and by. taste* and pj^ej:^hces^ . .—Lee Schlvifper^ar^ ' ' 
Joel Darmftadter' j * . .'^ ' . *• . . ' i . * ' 

, . [n^o fundamental ^cientifrc barriers exist to prevent substan- 
' tial improvement in energy end-use effeotiveneiss. . .. .-^T/ldj^s Wid- 
mer *(i7id Elids ^ftopovZoa ' ^ * • ' < . * 
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• .. . [w]hen.opnstruction and stktion energy are Cbnsiciereci as well, 
rapid Vai[l;.ranks Miong^lre Jieast energjr-eflSoie^t of the' conventional 
urban publ jje trans >ortatibn modes.^=^^ Urban Tramportation a/jfid 
^ Ei\ergyi,yj^ P6te\ Uicd Savings of Di^ event Mod^s " * V 

J^.. .% [tjhe p^uw pies beTilAd the Preside^^^ . calif or a Te- 
qiiction in IHie coSSunii^S)9tf (Jl^ petroleurfj-gferierfl^^ energy . , e^ren 
a99t&ning th'ajt urbai^ trani^oitat;Qn is jridre en.ergy-intefisive thtn 
highway-i^ehicle Mifeted transportation^ rail transit can be jpowered 
V'^y ^ e^fergy SouTc&jthat does not use any petroleum. , .—Atlantic' 

<ldetropdlit^n Jiapid^r^ ; * 

• k .;ithe porjbrait [the] eS^tta pftint of an energy-efflbi^nt Societv^looka 
. .»to a far cry from the nontechnologict)l>T^ rusticity that 

the word ''congfervatfon" evokesl 



Iiistead,' it would be a^. tightly 
, "organi?fed,jCftpltal-inteAsiv?r society wh^jpe^hallmark would be-metia- ' . • 
• illous engi^ieering^— y^^'ilZeavin^fe '-y^*^ ' * ' 

^ Certainly^ some social gains colild be ^feaU^'^bv succ^sful adjust- ' 
ment to a steady-sta,te society. . '(b^^^* . kind of wisdom / ^ ■ 
..and will that is nfeeded to n^ve hirtnam^^^t^i^froni its currei>t obses- 
. sion with forcing open the secirets'StsChe uiiivl^, a supr^'e bid foi* , 
god-like power, ] ust cannot be mustferei t^ithin' tlft ihstitutigns of the ' ^ 
modem world.— ^.7. ifisAan < 1"^;^.^ > • ' ^ - 
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To thpse who insist tliat we caiuioJ[((^§]E^||>] 
my responise is simply tiiajb we cannoCaffiofato 



(170) 



. ficdi^omic OTOwtlK 

(ib mthout^it^Sayam 
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A. The Economics of Conservation 
THE LOGIC OF ENERGY CONSERVATION. 

(By Lee Schipper and Joel Darmstadter) * , ' ; 

Ener^jr .conservation is rapiSly repUcihg the weather as a popular 
and vexing topic that everybodv talks about. Our abiKty to overcome 
the misunjjerstandingon the subject remains in doubt, for energy con- 

^.^rvation extends far bevond the mere reduction "of^nergy consump- 
tion. In at least som6 of its dimensions, energy conservution may be 
more far-re&ching and complex than most people imagine.-©ut, prop- 
erly understood^ wnservation is good^fior us. 

ITiere ar6 two 'fundamental ways to save energy : either society cto 
use les^ energy per unit of any specific good or service it produces; or 
society can shift toward a less energy-ftitensive mix of goods and serv- 
^^'^Y^^^^r^^^^^T^^^ion is not the only factor that can prompt this 
shift : for example, advanced industrial economies ten^ toward' less 

' energy-demanding service indu^ries. ' ^ ^ 



VEASDRIKO laaSlQT CONSERVED 



One complication in energy conservation is the actual measurement 
of energy consumption. The best unit we -can use to fieasu re energy 
inputs is the ampunt of primary resources iti the economy (barrels of 
crude oil or tons of coal) required to produce a given product. Even If 
energy IS conserved at an tod-use or intermediary stage between pro- 
duction and consumption, it still should be discuWd m terme of pri- 
mary eoergy resourced saved. For example, although a particular en- 
ergy.con3ervation measure may save only one-unit of electricity, this 
indicates a savings of over three Units of pririiaiy enecOT required to 
generate the electricity. ^ 
^ As conservatioh analysts, we also, consider, the nonenergy resource 
inputs, such as labor or capital, which frequently are affected bv 
chan/2fes in epevf^ use. Output parameters may include -such -overall 
TOlues as Gross National Product ^(onp) or "industrial value added" 
m a.specifac product>Iine; or the/may include more specific measures 
such as paspenger-miles travelled or tons of steel produced. Ener^v' 
conservation measurement Xhus uses a ratio of energy input per nmt 
of output, such as energy consumed to onp,' or energy consumed per 
dollar of shipment laa particular industry, or energy us^ per passengef 
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In most cases, direct measures of energy intensity suffice wfien dis- 
cussing a conservation strategy that will affect techniques of energy 
use in a prodtfqt. However, if a conservation technique relies on\f;e- ' 
sources that themselves arc energy intensive (such as substitutirig an 
• electric furnace for a blast furnace in steclmakmg, or iSaplacing iron' 
and steel with, plastics and aluminum in autojnobiles) , incurec^ energy * 
requirements should be included. Clearly, any changes in the consump- 
tion patterns of non-energy goods and services that alter the economy's,^ 
energy irequiretaenti are complex, tind must be^ considered on both "a . 
direct and an indirect encrgyuse basis. For example, the magazine^'ou 
are holding represents consumption in many industries upstream ftoni^ , 
the printing press : this includes the'trucking, the paper, and the chefH- ' 
ical industries (for ink, chemicals for pulping, and* chemicals for \ 
pap^rmafcing). ' - 

~^^8TE AND ECONOMICS 

Wq must be careful how we measure energy conserved, for many ' 
times it is unclear what conserving or wa'^ting really means in Iwiman . 
terms. Homemakers insulatingtheir homes at a cost below their fuel 
bill saxcings are certainly practicing energy conservation^ but if they 
acquire larger homes in the Southwest or North ^hat require more 
. fu^l to cootor heat for a giveiy level of insulation, it is certainly im- 
proper to say that energy is -biding wasted. If, on the other hand, the 
newer homes reijuirg significantly less energy per square meter per 
degreJ|-day, thenj^^feft^label these homes "^nfe'r^ conserving." Thus, - 
measujripg energy conservatidn and waste r&quipes mxJre than mere 
befojre-and-aftei- .quantities of energy used. iKnowled^ of the.inten- , 
sities of energy;«se and the^^lype of economic activity m)ist be inclu|ie(Ji 
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But intensity alone does not me^sure;waste or efficiency. We doubt, 
for example, that trading a cbmrr^ti0nal refrigerator for a frost- free • 
moderis wasteful ! The re^rn for ai> unchanged level of cooling and 
the elimination of defrosting is higher electricity use, with subse- 
quently higher bHls. But such a choice is not an irrational response to 
a costly temptation to gadgetry. It is a. trade-off of energy for lime 
and drudgery. Similarly, substitution of automatic for manual trans-^ 
minions in autps jncreases the energy required to operate the vehicle, 
but saves driver enorti^Indeeid, these illustrations tiiemselves suggest 
that overuse 'or abuse of words like ''sacrifice" or ''Moral Equivalent / 
of War' may blunt consumer interest in conservation. 5 ^ ^ 

Thus, we see that energy use alone is not a sufficient ^rdstick >vith , 
which to measure optimality, Ope^ person's frivolity uiay be- another^ 
ne^sity ; last year s iu^ylgenceithis year's need, While intensity-iTa , 
physi&U measure, e^fficfeiicy is an economic measure thai ^requires ' 
measurement of all re^'urce inputs, - , . \ 

In this light, each individual consumer should be allowed^ divid^"'^ 
up his or her energy nefiUs (and other resource ifses) into a spectrum* 
ranging from the absolutely necessary to the absolutely unnecessary, 
and structure his or her life accordingly. Needs and wants, frivolities 
and necessities, depend on cost and perceived benefit Denigiciations 
of one sort of waste or another therefor^ should bci, viewed somewhat ^ 
skeptically. ^ \ • * ' ' . i 

This leads us to the pntral princijde which, in our opinidff, should '* 
underlie any conservatjiompolicy or •discussion : conserv'at^Hnvolves 
changes in resource u^ or preferences that, in the eyes of the peopljp/ 
conserving, maximize well being. Conservation is a means to greate<^ / 
welfa're, not an end in itself. The- most impelling factor in encourag- 
onff conservation action is the, cost of not cq^erving. - » , 

Because of the w^lftxe^enhancing chiWyteristics of co^rvation, v 
..we question^the purtanment of etiergy 'supplies (gasoline rationiftg, 
for example) as a conserving technique.' Curtailment wbuld be accept-* 
able and appropriate if it were part of a planned emergency policy ♦ 
pack^,' designed to effect, ^Hpid reduction in energy demand with ^ 
minimal Social and economic dislocation. Similarly, measures- aimed 
at liijfitinff economic growth' in the intei^ of saving energy affect 
well being oy restri(#ng economic productivity by the misallocation of • 
scarpe resources.^ These measures may be considered ^appropriate by 
.th<fee who believe a moderation of economic growth to have virtii^ in^ 
its own right ; they do not belong within the conservation framework. • 
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Charts awve : The annual space-heating costs for an average family living in 
the San Francisco^y areawuld be decreased considerably through retrofitting 
^ ifrith Insulation, thermostat set-backs, etc. The predicted energy savings are 
sh^wn in the first figttre. Obviously the p^ip^ntial for savings is enormous in 
plaices like CalIfor^9^.Hi^gf most homes hav^ little or no insulation. In the 
^^,^€Cond figure, some Qf th^^jfeme options are V^eeH,, with additional estimates on 
'f^^^^ ^™ water conservation in terms' of gas conserved In a 1,400-square- 
^'S? "^^"^ted single-family dwelling. Here the vertical axis shows the inife^t- 
- "TNit cost per million B.tut.=flaved,per year; the horizontal axis gives the energy, 
Ejvljfps per year, and the area the total Investment. If the cost of energy \ls 
l^^mpf then the straight-line ra^e^ of return can be read off is that cost dl- 

by tjie Investment cost^ the pairtfcular option. . ' 

^She dilemma tpr^licymakers, oi course, lies in the fact that a variety of fac- 
tors "^rves to depress energy j)rlce8, and thus reduces the rate of r^arn on cotf» 
serva-tion. Storm windows, wMch would be attractive in California if natural 
ga^ were made from coal (At^M.OQiPer million B.t.u,) or It only eleftric re- 
sistance hei^t were available,; Idok like a poor Investment for t%e majority of. 
Consumers who pay $2*00 per miillion B.t.u.— a price pushed downward by con- 
trpla and other policies. Jf gas is so afbundant as to render low prices appropriafe» 
then we might not be concerned about "conserving" gas. But if. as many suspect, 

E is more scarce than Its prl<te suggests, then most consumers will overcon--* 
le by lindettonserving /and pass up op|)ort unities to save that fuel. (The fuH 
□mentation of **Two Zone," by Arthur KosenfMd, et al., is fou«d^in Lawtence- 
Berkley Laboratory Report I/BL6271.) 



HOW TO CONSERVE ENERGY — ASD HOW ' MUCH? 

( 




V. We have said that cortseWation, properly viewed, is actually the 
opposite, of sacrifice,, ^ven rises in fuel prices of other concMtions 
3uch as envirpnmental decay. liF we afccept this attractive definition of 
conservation— and Yirfcqally every careful^ study of the subject 
charts abovey pointe -to, the ecoiw>imc reward^tihen what do we do to 
unserve? * " . ' ^ ^ 



176 

Substitute Other resource inputs for energy HhsulaticAi invest- 
ment to reduce th6^ energy needs for heating,' tor example) ; 
* Chan^ our habits, preferences or operatmg procedures to re- 
duce energy use (lower thermosta^or increase maintenance of 
industrial boilere) : 

. Change the niij^of goods and apices to demand less energy 
(take vacations iai less distant spots. • 
'}?hese' three responses lo cohcern about energy use should be the pri- 
^mary fpcus of consei-vation strategies. In strategies of tke first type, 
studies indicate that in. many important a^lications, rJftst notably 
processs and space heating, conservation technoiogies can deduce the 
energy requirements per unit of activity by 30 to 80 pef cent of 
todays use (^ee illustration below). Behavioral and preferen^ 
changes might affect where we live, how far we travel, how manx 
appliances we have, and what kinds of indoor environments we pref eiy 
but it is generally acknowledged that innovative technical changes 
o^er far greater savings in energy in the next 30 years. 

While the literature (including hack issu^ of l^chnology Review) 
abounds with technical prescriptions for saving B.t.u.s, economic 
guidelines about how much to cpnserve are another matter. We have 
emphasized that conservfition is desirable whenever we can perform 
energy-related tasks more productively — for a smaller total resource 
input— taking the totality of costs into acpount. 

Some energy conserving practices, such as lowering the thermostats 
at night, are essentially costless; that is, they involve no increased out- 
hi.ys for other resources an^ do not intrude signific^intly into living, 
standards 'or behavior. Havj^rfver, many energy conse^ing options do 
involve significant substitutions or n<>n-energy resources for energy. 
So hoth't^l resource-cost implications and energy implications must 
be considefN^ in any conservation decision. For example, a steam-elec- 
tric power plant produces tnore electricity per unit of fuel if the steam 
inlet temperature is increased, but requires in turn more expensive 
material. Is the fuel ^aved worth the extra capital cost? ' ^ 

The answer, of course, is to compare the cost pf investments that 
save energy with th^ benefits of fuel savings; The pritje of fuel' saved 
is oentral to this calculation. Ind^d, Roger Sant, former Administra- 
tor for Conservation at the* Federal Energy Administration, sug- 
gests that each conservation option be viewed as a source of energy, 
and that we compare the discputited unit value j)f energy, saved with 
the cost of purchasing similar or alternative fi<fels. Since it costs less 
to produce a B.t.u. this wjny thai^ ta-^enerafe or' produce one from Sny 
new energy source, the greatest motivation for conserving is the cost oi 
not conserving. ^ ^ 

Unfortunatelj', goy^mental regulatory policies such as oil and 
natural gas pricG cont^b)!, utility pricing practices, or. subsidies to 
producers — which artfficiall}; depress price— J^eep the consumet- f rom 
•seeing or paying the tn&rginal or replacement cost of producing the; 
next unit^of ener^. This replacement cost is significantly higher than 
the prevailing average or historical cost. Con^uently, eafii energy 
user Svin&ntive to tonserve energy fafts below the economic optimum. 
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t Increase risultiirion thickness 

7 Impfove insulation thermal conductivity 

3 Remove fan from cooled area. • 
Add anti'Sweat healer switch 

5 Eliminate frost'free and forced air systems 

6 Improve compressor efficiency 

7 Increase condenser surface area 

8 Increase evaporator surface area 

Energy use 

(10" jouies • , ' 

per day) 

19 ' ' ' 



15 



22 
$ 



•5 




380 



420 - 460 
Inttial cqst (1975 dollars) 



ImprQived technology caiiu^ut energy nse — and tbt^ total cost of ownlng«and Qp- 
>eraU^ a refrigerator — by coniservljjg energy. An Mpspyed refrigerator merits 
sqm^ additional expense because it can cut ^pergy tin^ enormously. Moreover, 
the rate of return oq such an investment, wbilk defi^dent upon the price of 
electricity » almost always exce^^ 25 per cent per year. In the above jcbarL* 
daily energy use (or intensity) ts. plotted against the'flrst cost of d'lQ cubic 
ft. top-freezer refrigerator incoi^orating the given <^tions; In this case the 
technologies are all available: s<)me refriieratbr9*^ihcorporate them already. 

^ (Haskins ^nd Hirpt, Oak Ridge National Lflb(OTtory, 1977.)^ 
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which'is set by ' m iilf^nal.cost. Woise. enviFonlnental costs often 
5 still are excluded fi^p ijhe balance sheet. Nevertheless, even with 
these problems, a giv^HTiset of energy prices allow us to find out how 
much energy the economically rational user would conserve. 

Bear in mi^ that short-t^rm measures such^as add-on investments vjf^: 
m insulation and lowered thermostats affect enefey use significantly, '^i^: 
but by jio means do th^AL equal tJie impact of replacing inefficient equip- 
ment m the natural coii?se of economic growth. New investment ushers 
m the most dramatic dtop in energy intensities. Ironically, the faster 
the economy grows, the larger the opportunity for conservation, if 
one subscribes to this notion. ' 

The fact that new capital equipment offers the largest an<J cheapest 
energy saving per unit of investment bears comment. First, \^ile 
cars and appliance are discarded within years, structilres and manu- 
facturing equipment last for many decades^^ Those intent on seeing 
conservation bite deeply thus need to be patient: indeed, the ultimate, 
potential conservation in buildings or industry alone over a 30-year' 
period is greater than the jEotal energy consumption for autos and ap- 
pliances •^combihed. Moreover, the speed of implementation depends 
' on the economic rewards— the value of energy saved — as well as stand- , 
ards or implementation programs and incentives. But this also means 
that, while re^Stricting the use of recreation vehicles or gaelights may 
" '^politically symbolic, these measures save little energy compared with * 
finagiiiative technical approaches. For example, mass transit, while 
worthwhile for many non-energy concerns, may save neither energy V 
in particular nor economic resources in cdheral unless accompanied 
«' by regulatory incentives and/or the redesign of cities. Kecafl that 
today the tax system suBSidizes purchase of single family dwellings * 
in low-density surroundings. This may be good social policy, but it 
has been fatal to mass jbranb^tin ihany places. The energy "waste" sym- 
yljolic of existing transportation arrangements and the presumed vir- 
■ tiies of mass transit, while oftea mentioned in connection with conser- ^ 
vation^ therefore, should not be pushed too strongly by energy con- 
servation advocates unless the broader aspects of those activities are 
" also taken into-account. • 

i^valuating the kind of conservation that substitutes non-energy 
resources and new technical practices for energy has become the spe- 
» ttialty^f a growing coiiuniinity of researchers. We think that the value 
or pr?ce of the energy to be saved is central to such an evaluation (see 
below). Nevertheless, we freqiiently 'encounter the notion that de- 
mand is not really sensitive to price. Certainly the demand for some 
ainenities-Miriving, vacations, single family dwelUngSr— may be rela- 
tively insensitive to energy prices. But the least costly ways of pro- 
viding these and other energy-using amenities do depend on energy 
; costs. Thus "how much to conserve" depends ou consumer tasfee as 
well as technology and pricing trends and policies, ^ v 

'►■0 4? ' • ■ . . 

v ■ ' ■ . ■ - 



' . ■ The PITFAIJ3 OF Aggbeoate Riftios r 

lAkhmigh^ere have been 'numerous sfudtesand much .debate over the vaiue of 
energy/GNi* raxids'lp predicting demand, tfie'aggregate ritfture^of both the num- 
erator and denominator in the ratio warn us to treat this.number with extreme 
caution. Superficially, JJbe ratio is a' rough indication of how much energy 4t takes 
to sustain ,a given standard of living, in^far as CXP measures standards of 
living. The difficulties in evaluating and comparing GNP**from a single country 
over time or among countries are well known. M^re important, the joint -use of 
GNP and energy totida obscures economic and demographic factors. 
^ l^oj example, energy-use totals generally do not differentiate among particular 
kinds of energy, each of which have characteristic thermodynamic properties and 
prices. Also, the influence of climate Is seen in the demand for fuel^nd for space 
conditioning, but is not reflected directly in the GNP, as is the geography and 
density of countries and regions. Thfe energy embodied in products that make up, 

. the bin of import or export goods should also be kept in mind, 
r Unfortunately, single ratios relating energy to labor^ 'capita^ or output, - espe* 
cially in the, aggregate, have become the popular vehicle for<>spirlted but-^tfU^Q;. 
uninformed analyses, ironically by both those^ iyhd speak for the energy industry, 

' such as Energy^ the Economy, and Jobs by ^V^i^gef^nd Nielsen of the Energy 
Group at the Chase Manhattan Bank, and by certain environmentalists, stich as 
Barry Ck)mmoner in The Poverty of PovSer, Both these analysts attribute far more 
nj^aning to simple ratios than we 'would. accept, given the subtleties of econopiie 
and political conditions that guide energy use, efficiency, and conservation. — 

■ ^\ ^ = . " 

The Swedish experienee, which* we have studied extensively, re- 
inforces the notipn that ener^j^ price helps determine tlie choice of 
energy- using equipment. Faced with energy costs traditionally 25 to . 
100 f)er cent higher than in the U.S., Swedish factories opt for more 
efficient processes and practices in produdjng their extensive selection 
of energy-intensive goods, Swedish autos average 24 m.p.g., and Swed- 
ish single family dwejjii^gs.use less fuel for heating than those of the 
sam^size in the U.S., in spite of a tremendous climatic difference, 

— — ' — ' — 

A Conservation Pabadox . 

* Tlje neglect of socfo-economic factors can seriously hinder energy conserva- 
• tlon policy. For example, district heating systems have been proclaimed hyji many 

aft an excellent energy conserver, for they use waste heat from power ^planti^ 
o^ iiidustrial processes to heat whole communities. But-tbe Swedish Qxperience'^ 
witu these systems has shown that the people using the systems can edHll waste 
energy. Apartments in Sweden which are heateA by central sy^Btem? are rarely 
metered on an individual basis, so there is no individual incentive to control 
temperature to. save money: And the systems are not easily ^eguiated, for usu- 
ally there are.no thermostats that measure Indoor ^ir temperature. Heat should 
be regulated by titmlng the radiators off or oo. However, most Swedes^ have 
developed a more precise techdf^ue for controlling heat — opening the windows. 
As a result^of these practices, the j;iseof energy for heat in Swedish apartments 
is nearly as high per square meter as for single-family dwelling's, even though 
in theory heat use should be considerably lowe^— L.iSf.,*/-^- ^ - 

* Yet Sweden is by no means an "ideal" energy consumer. This sug- 
gests tha^ there is no definable limit to conservation, at leafet not until 
we approach both thermodynainic limits and the exhaustion of our 
ingenuity to modify and refine tasks. Conservation, depending as it' 
does on the evolution of energy costs and technology, is not a one-time 
option, but rather a continual reevaluation of the mix of resource use 
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that j^llows us to minimize the total cost of resourced, used to a^tfeve aii' 
^ end*. For sthis reasph, conse^\»ation planners should -look ahead and 
avoid taking measilres that wilj foreclose eVen niore'jbeneficial practices 
,*,u. A,fv™ 'V .jif change, 

)ieat losses 

egulation might deprive builders or architects 
of the option of using large windows as passive solar heat collectors, 
Thgre is also the question of how consumers would ^axidle conserf a- 
tioil^ measures that reduce energy use and thus lower cost, but also 
change tl^eir^perceived amenity levels. Some resource substitutions that 
lower the cost of a given amenity might stimulate users to seek greater 
levels of thd:t amenityr-lmftging it?)ack up to a previous level. For 
example, a well-insulated home mig^it spur the homeowner to keep his 
thermoastat turned up, incurring the same^ heating costs as the home- 
owner with a lower thermostat in an uninsulated home, 
^ Conversely, th^re may be consumers who^ ratheb than bljanting-the 
impact of higher ^fJB^ costs through sulbstitution, are willing to 
accept less amenaCle conditions. -These people would lower the thermo- 
stat rather than insulate. Researchers feel mor« secure dealing with the 
substitution case because it is susceptible to unambiguous cost-benefit 
calculations;' but we^hould nol discount*tlie possibility of more elusive 
behavioral changes, interacting with those that are economically 
' deterministic. 

. Some consumers, ^ven information, encoyragement, and the incen- 
' tive of more costly energy, may adapt theif J&ehavior to drive less than 
otherwise, heat less than otherwise, and use fewer applicances. Others 
will first investigate all the possible energy-conservm^ technical^os- 
sibilities, such as insulation, energy-monitoring devices, and other 
options for existing or new homes and autbs, before they adopt less 
energy-intensive habits. Predicting these two disparate responses is 
im|K)rtant to conservatiorrpolicy research an4 development. Consumers 
do not e^ily relinquish amenities — many of which are energy-intensive 
activity or products that grew in importance as'enerOT prices de^ 
clined— related to comfort, convenience, and ma^lity. But this does, 
not preclude the exploitation df attractive opportunities for techndV ^ 
logical energy conservatibn, which may be determined by energy prices 
•nd policies. Mobility is mot curtailed while energy is consei:ved if-, 
for example, automobiles are made oT light aluminum.rather than steel. 
However, we niiist emphasize that only a few non-energy goods and 
services are energy-intensive (measured in B.t,u,, consumed per dollar 
of final demand ) . Changes in energy prilcesiwi^B^aTe only a snjall effect 
on the prices' of most of the consumption decisions iiivolving thesa - 
activities. Energy is still the tail of the economic dog, and it seems 
reasonable to assume that other economic ot.social forces might be felt 
long before energy costs change the mix of goods and services con- 
aunied. Energy, notwithcstanding its importance when suddenly un- 
available, nevertheless accounts for only about 10 per cent of the total 
income, we spend. Conservation, therefore, must not oe oversold foi: its 
owTi sake, unless tlie value of conserving (whether easily eipressed in 
an engineer's equation or iinderstandable^nly^as a contribution to na- 
tional security or environmental well being) is madexlear. Conserva- 
tion-does not justify expensive fixed- rail mass traoisit systems, whose 
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ej\6rgy conserving status is questionable. Ejiergy u§e i)«r mileis not the^ 
only c^kerion for "efficient" transportation. By the same tokep^ such' 
^'stems^hfeed not always, fall back on energy conservation or on con- 
ventional proi^ability giudelines to be "scHd'^-^tlierrcharacteristics, 
such is reductions' in pollution or congestion, .may be of equal value. 




EScpnomic efficiency is best served wb^n tbe price paid reflects wbat*it would cost 
to replaceMi>r product one. additional unit of tbe product in question. In tbe U.S., 
energy products continue to be priced on a basis far sbort of replacement 
values. As a result, deman'd, bas- been bigber tban it migbt be, and a barrier 
bas been created to investment in conservation. 

, Nevertheless, we believe that energy will be conserved primarily by 
technical meafts, although gradual changes in behavior and lifestyles 
will help as consumers find themselves as well qt^ better off using less 
energy. We speakfrith certainty : the future will*be somewhat different 
than the past. Th#cost of energy will probably rise toward the-«nd of 
the century; innovation and common sense will allow us to respond 
to higher costs by saving that which is dear. . 

■ ^. A ENERGY AND ONP J . ^ 

Wh^n all'-the diflE^tent energy uses are added'together and compared 
with changes in the (xNP, the two measured seem to be well correlated 
historically, with GNP growing slightly faster. ' 

In general, the energy required to support a certain GNP is deter- 
mined by both the make-up of the GNP a^d the intensity of energy 
use. Also, countries where ( or eras .during which ) a relatively hi^er^ 
portion of cmergy is delivered to final demand (as in the U.S.) woujd 
tend to have a higher energy-to-GNP ratio than countries with siini- 
larly st?ructured intermediate demandant low^demand for comfort 



, heafing and personal transportation. Energy delivered dhectly to final 
dematid ''prbduces" less GNP than the energy combined with other 
resourc^ to produce the goods ahd^ services that make up most of the 
^^F. Even' the relative shares of manufacturing and services need 
not prede^erjnine the energy/GNP ratio. While it is widely heM that 
services require .less" enetgy .^r unit of G^f'P Jthan manufacUiring, 
services are coupled to ener^use via transportation and heatiiVg and 

> cooling of •'buildings whey;^ services are made Available,- The amount of 
energy ^'required'' to make a given ^W^ifce Mailable depends on how 
far the purchaser must travel, an^^bw'the building involved is 
designed and ri/n. Thus Vt-e caution tm^. there are few 'lirm rules that 
apply to undecstanding t^e relationship between energy and GNP; 
Energy and economic activity mu^t be considered separately and- in 
/letail before any great conclusions can be drkwn about the^aeffreeate 
^'efficiency'' of energyuse. ^ , • 

A recurrent theme of this essay has beert that energy is bat one of 
many resources that ^libihe-to produce goods and services. Simple 
aggregated ratios, such as energy AJNP or energy/ worker, enjoy 
popularity^ in. discussions of present and future energy needs.' These' 
ratios, liowever, omit two things^ explicit consideration of structure, 
and substitution of resources. Most- reliable. information about energy 
use, needs, and conservation comes only from a detaile^/^amination^ 

M the uses and factors that influenoe th^ uses of energ/with other" 
resources. . ' . ^ ^ . . , 

. t THE COST OF NOT CONSERVINO 

/iJa^^^^'^ ^^®^^™ temptatiwifeJCM use and 

GNP, \fe will find that th^ future willM^erent from the^st, H 
only because rismg energjj pnces now inSke the cost (J$ not conserving 
consij^erable. It costs more to produce energy 4S3ay than to save it, at 
least m many of fts uses. This in<^rea:se in resource cost does mean a 
small loss in real "income relative fo lower cost energy, to 8e sure. Bu^' 
conservation fhiniini^es this.loss. The rate' of return on most <?onserv^ 
tion mvestments often exceeds that i)f new energy Suppli^. Thu^ 
pushing conserviition to the economic optimum stimulates<n ecbiiomy 
which had hitherto been operating b§lo\^ts capacity. - ^ 

Looking through the range of forecasts^e find extrapolations that ' 
still foresee a near doubling of U.S. energy use and 6nly a small drop ^ 
in the wrgy/G^ ratio. Since the ratio has dropped anyway fdr the 
last 75 years, such forecasts incorporate little more than a prediction 
^ n^^^^ might happen if relative energy prices were to continue to 
fall. But mqre, detailed, disaggregated .forecasts seem to find plausible 
a level of energy "needs" in thd yeaflr 2000 falling between 90 and 120 
Quads (a Quad is 10" B,t.U.) for a 70 to 100 percent mcrease in retfl 
GNP {see chart below). Qf course, if energy- use -were inelastic with 
respecc to price (that is, if no substitute resources or technologies 
existecH, them ener^ use would keep much more in step with the 
GNP. Fortunately, virtually all eviden(^suggests that this need aot 
the case, ^ . l ^ ^^^kf 

How mudi we "eonserV-e" T^ght 1b^fiij|ated by pimply, estimating 
how muca energy would be u6ed to supply a giv§^ qUar^""^^' ^^-^^ 
and services in this year 2000 at today's intensities, ahd re< 
amount at tomorrow's (conseiring^. intensities. The dp 




S Real-price of pner 

ComjJared with iS' _ 
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Neither 17^.S^,<K»ncMnlc history pop cbmperi^^sVlti'otti^^^^ 

point to a uhl^ue relatiqnshlp between a "ttatlon'sjfcon^^fmli^ gi'owtti and Itff us6 
; qf^nergy, One^eaefikfittempttoirifiect U.S. enerfirr^onoday -linkage^ over t}ie 
: 3® yea^-rs tind^ tnat, d^ndiilg on the^ourse of future ,«pelfgy prices and a" 

tot£esi)onding'i)uranlt of cost^ective consery posslbliitleava^yearate of 
^ ' GNP^p^th Height occur with a range of enena^'g^'i^^^ 6# course/ ^ 

one sBOula not Ije dogmatic In "such vlewsv as the futwe cqntaflns i^any sm*prlses. 
.3:iie hjrpotliptical {and prelim^rt) foii^aJiS werfe^dfev^oped by the Demand/ , 
/ Conjservktlon 'Panel, Committee on Nucleaif and Altcamative, Energy ^ystemj?, . 
:>^i^&tiphB\ Acai<femy of Sciences. Historical difta from ^ureau ti MUies tfreplotled . '-'f 
-at S^year benchmark Inte1r-Val3. All alteniativfls assume average^ xeatM'^^ONP/ 
growth rates of .2.percerit Except for. variant^^at $ percent, In aft ^a«t«, as- . 
L . earned ONP t^Je^i ar6 higher duripg early deip^ lower fowatd^nd: Aspumefl,. ' 

; yearly increases (or decreapeB) Inreaienerg/priM.we*: A,"4 percent^ 
-^Bi, 2 pertent; C, ho cbafige; B; ininus-^percent. "TnaSds tt^ 2010 are not. 

• aaaqlnjjj to |)e linear. ^ . * . . „ . o; 

• ' ,' ' ■ r * * ' - - - " ■ . < ■','* ly . If* 
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-,1 Pf'l^.'T'^tion- Further,::frke like^'mix oTf a^tiviti Jfe 
the jear 2OOO-.W1II be intnnsiqally lees eMrgy-interi^vei-Iarfrely because > 
. . we ean di*ve only so much or heat so mucli^?£ce, tw> «ctm^es that in t' 
the past -slowed thexlrop iji t^ie dpi^-gj^/GNP ratio consid^bly.' AH 
things^oifadered, the amount rff .fcnergy we consfen'e will depertdon"'' 
^ ener^ prices, Whnological development,- lifestyle, tastes, pojicies m^L< 
, oj OOUI56, the rate of turnover 0$ our caf)ital stock. A^iFwVcJnphS 
> that conservation,, wjiile Unlikely to redu(5e'"the-afsolute.amountX>f 
. energy con^me^,>TU- ^low the^owth" in' thab-qphsumption: easing 
■ ^'%P«'/P^o''^^™^"*-n.oteliTphmting them all ^ . 

Pohcymakers need a clear -understanding^ of =the effects of enet-fiv " 
. prtces on a consumer'sjnotivation to conserve. As we hav« ^idvirrii^ 
may;affMt..a tomeow^^^ to insulat.e or to simply lower the^^ 

tlifiiTOOst^t. We should be Wary olprotectionfe^f futarp 

• on hilon^l d-att^r projections-that -ignVrfc exp^ri6nce^-' ' 
-If they do'not^tefleet the future possibilities Jind motivations, both . ^ 
^^™icandoth^ise,.towarddbnservation.' - V - : - 

' • ' .®?"}?l^rjy,^w6 njliist-exerdlp caution when Rising highly aggreffated l 
.. statwtics to project energy Reeds. The demand f <»-g(^s atid se^ic^'c : 
. produced witl^ e;)€rgy.may decrease jf energy^eosts f^. EstimatiiifftS-- 
■ impacts of arji; gi^np t^i decisions willj^e extremely. diiciiE be^ ? ' 

^ caifee of'the cmnpl^tyVf' energy ,requiren?erfts, oJ^mrioWmixes: oi^ . 
; , activities. Even the often.eitfed trend iroitf niaii»fa(5^unng.-dri«nte(J to • • 
: semce-onehted. industries can, as we have ihdicftted, fie "miBread Sul^^'''' 
■ , P«s«Uy..aLfrv^^-°"^n^ Society ^?g|M b^^eiief gV •(^•s^mpff^ fa^t " 

factured goods include fishing ^ear, hdiidhel& 
band radios, all with energy intensiti^ considerably fltelpw themtibneK' 
average. Thusi we need to kpotv whi^th goods.ag^ph sfendcesm-.^-^ 
'future will bring be|for^ ^ fognostKation about^i^g^tt|ai ^ jg^iqi^lg/ ■ 

^i^^'^^^^^^'.^^^^^^lk ''^^ Carter. a<talnl^atlQn. ril.|'ebl-' ■ 

• ^Iky^l'T'^. Mond^e-.and John ©"ieary: (&etf<iiead of the FedewJ 
. gnetSy AdminlstraUon.) saW tha^tj^sacriflces'^ Such as in^i3^k'-h«mG Id^iT 

^%Molnfe enough,.; lotifc^XaU tl^ / 
..,^rar^ "guzzle- 25 p€f|^ oeBt;.Je^.gka011i^f4mfe"llw&41^'ma^^fi7i in^ 

V 'ff^£^^\i^ l^iaent afla the.^uWli- Bare cdfa&se^K^Stodl ' 



^'^ Ti^ A,^"-"^ intensity (I) cjtf be m^feur^vas the energy din 
ively " ^"»"-««>^^' i'>a«ee^^y«;o,s9«B«li In^Tkrti^tyJ 

-Sll^^'f"^ suggests that we con^der the tol^l ife^isu^Aption J^By as th^priidik, 
^ rtK . 'S^'°'^\<5 afld I^presentlng; intef^t; yie endi^ 0'coiiomy. ' 

• I'^J.,"*'"*"*^* Injiither the Oi-the mix ^ictlviOes^i: liihe^iteMRy^ 

, ■ cpndiyoidnft.-whllp #ddfa^ulatf^j«duce8 fhe Intensity of heattal 

• nres, ipich as amflU ca«L %6lVa ohaSges in both O and f • lifPstvioT 1^ *?^; 
, .cha^,ges «fti«i.lail o^Sun'S^X^^ ^. 
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ownership and use of aiitqp increased far'faster tlian (jNT. a faotartha't tended th 
push up the energy irrtensity of. the whoLtj economy. At the same time the manu- 
facturing sector decreased in energy intensity. Ohviousjy, vonslderation of 
^ total use or of oil imports' would ohscure the impoftant dyi^amic chtingt^ in en'ergy 
*use Or uni>ort5. I.uio has d^rea^jed dramatically ^sirfce the;einb4rgo, while the 
•'distance traveled per c^a'pita hy car has not 'increased at Its historical rate; Oiven^ 
^,J^ft#t JiJisoHne price^-'haV© not increased in*) real tejms a^r the initiaj -spurt ii^ 
early 1074, one would have tp conclude that the V-^- is coiiservin.g'JDnerg^ in the 
. itaporta'nt sector of auto transportation. ^ . % ^ 

Moreover, as consumers and business ^people discover that thete Js proiit in 
reducing energy, intensitie's, they may be less interested in '*nioraI war" and more 
interested in obtaiining loans, grants, cyrj^^at least competent advice covering 
protitiihle conseiAation. inyestiiients. (;rejit' lifestyle chan^^^H (notal>Iy ohani^es in- 
t^e relative values of the OxX may occur over longer periods of time in response . 
to energy 'and other concerns. 'But talk of conservation miist^'sort out' the* 
definitions- of conservation, and f o*«s. on' ^jthe projier m^sure : what is being* 
conserved. After all,*, confusing a sacrificet^ith a benefit is no small matter. — 

Jtist as. eneisgy conseryji=^n is a .response to. a new energy plice 
Cjra, so signi^crtut substitution jjkwfiy^roiii energy can dainperi price 
pressures and permit a less convulsive development schedule for 
energy sources that now are teclini(ially> politically, financially of 

^environmentally, uncertain.. And our early introduction of. energy 
conservation measures will meaji' that the rate of usage of ,the new 
resources — which' fnay or maynot be "environmentally benign— wifl, 
at any givfen time, always bp lower -in*^the future than if we had not 

^bcgun to lise energy more iparii^lyjl • , 

^ . SOME eKDTJRING COMPLEXriTES 

As we have said, energy conservation J'eflects the ^response of 
energy users to factors dominated by, tfiough' not neceSs^fitrily limited 
to, prices' and scarcity^ Other interconnected , issues include', policies 
dictated" by nafional Security,, environmental qtiality, .an^ social 
impacts. Our understanding of tb^ econoniics of * substitution of 
non'^nergy resources for energy is^impreving; our kno^^leSge about 
the speea pf ' behavioral change of shifts in. the nux' of goods an(} 
services as a function of ehergjr'prices f^fld polipies remains^r from 
perfedt. In any cas^ we deem it important to. delineate Mtoie.;of< the 
principafl fbxces that activ^ate theVa?nservation respbnsftjpbserying 
nowfever,'^ that the mere existence of these possibilities and auiscu^ion 
of ^here rationality seems to lie does not guarantee implfertientaQon. 
(The Social equity implications of 'higher energy jpjrices that deter. 
Congress from removing price coht'rols illustrate one such; issue, but 
this niatter requires its own essay.) • * . 

From aj)hysical standpointj important tasks are performed with 
widely Siflfermg energy; intensities, and we are far from 'thermo- 
dynamic limits.. Our choices of how tnuch energy to use depend on 
hpWxthe cost of energy- and its substitutes interact with technology,, 
lifestyle preferences, public policies, and institutional barficts to 
changes in eiiergy-iise' patterns that could-result ih cojiseryation. The 
historical record of 'both U.S^ and foreign-energy use shbws^ consider- 
able flexibility in energy needs— seen either from a-technical (resource ^ 
substitution), viewpoint or a behg-vioral/Iiffestyle viewpoint. Thus 
we can expect that conservatign will play a ^reat roleJnJbhe energy 
future, . , . ' 
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/keep in mind that conservation Is not simply an issue of waste 
/ersus non-waste; the boundary line between these tWo extremes is 
defined both by eeonomics and by tastes and prefereneejj. In this light, 
however, it is nonetheless possible that growing worldwide energy 
consumption is raising consciousness among people 1 in industrial 
nations oyer tha moral implication of high — or lowj-cnergy con- 
sumption levels. While our economic definitions of energy conserva- 
tion imply that economic considerations may be the. mpst important 
criteria for determining the desirability of energy consei[vation strate- 
gies, we recognizdho collateral importance of such difficult questions as 
waste, lifestyle^, and growth' itself in connection with energy con- 
servation. But from the standpoint of clarity, these issues are best 
taken upon their own merit. If our discussion appears, therefore, to 
have imposed narrower bounds on the scope of energy conservation 
than some persons would prefer, meaningful payoffs — to energy users 
and to society—can still derive from soundly conceived conservation 
approaches within even a restricted framework. Perhips the most 
pressing need for research today is to identify such paybffs— in their 
physical, economic, and social dimensions. We suspectF that energy 
- conservation offers the potential of large benefits to soctiety. If that 
is so, conservation will play a decisive role in future [demands for 
energy resources. r- 
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* THE IMPACT -OF P^ffERGY CONSERVATION ON THE U.S. 
- • . ' ECON0(MY. , 

(By Alvin Kaufman)* 

' I' vlNTRODt{CTION ^ 

■ ■ . *^ 

Energy conservation ^ippears to be a contep^ wJiosc time has come. 
Its implementation can induce, ,bu£ not elaminatc, our need for addi- 
tional energy. A reduction in our inci^emental enepgy requirements 
can reduce our vuluerability in foreign affairs and iuiprovc our bal- 
ance of payments position. Conservation is also said to be less poUut- 4 
ing and less expensive than energy derived from new sources, Despite , 
these adv|bntages, energy conservation has sociaUenvironmen|al, and 
econopic costs as well as benefits. "^J^hether the bpite]^ outweigh the 
costs is dependent, in large measure, on one'^s deftgitiofuind perception 
of, conservation, as Aell as opr^ne's scale of vali^s. Energy conserva- 
tion should not-be looked at^n Isolation, but from a broader economic 
and' social perspective, although\this is difficult*to do. The cests and 
benefits of reduced energy demand must be measured against the costs 
*and benefits^ 3f other goals of society^ sUch as enhanced economic ^op- 
portunities, in order to arrive at tho cequirod traderoff between goalsT^ 
T^ie institution of energy oonsety^ation meitsures cqiyld "mean a change 
in our way of living and our way of doing business. As a consequence, 
before embarking on a major conservation program, we had best 
understand the potential imjiacts of this tegime. Among the possible 
trade-offs are the impacts on our economy,\iUOTonment and niltiorial 
.security. In this paper we will attempf to derive some measure of the - 
economic, impact of energy conservation on the U.S. econojny. In 
doing 5?) we will be dealing with only one small piece of the problem. 
A more complete evaluation of costs and benefits would have to con- 
sider, effects ort a, large number of items siich as foreign acffatfs^ 
improvement in the balance of payments, environmeritjil impacts,;^n^ 
so foryii * . » 

Energy conservation can be instituted as a little energy conserva- 
tion, or a lot, or any .degree in between. Therefore, depending oijf the 
impacts, the tradeoffs, and our valine system, we cai^ develop a conser- 
vation program to aefhieve the desirfed multiple goals, , 

^ CONSERVAI^ION : CONCEPT AND DEFINr^O^ ' . ■ . 

In any discussion of the economic impacts of energy co4asefvation 
one finds a wide range 6f opinion s«newhere' between the sublime and 
the ridiculous* On the one handyweare told that the great bulk of our 

Jvin K 
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energy 13 utilized for essential 'purposes and cannot be substantially 
reduced witliout harm to-our economy and ouf standard of living. On 
the, other hand, other people maintain that conservation is necessary 
groTvth ^ oufStandaM of living', and maintain ebonomic ' 

' In largo measure, t^ie^various^perceptions of the economic impact 

' Of energy conservation are colored by the value ^st^m of the partiqi, 
V pants, tlie time fi-am'e u-ithin which they openi/e, and their expecta- 
tions. This, in turn, determines the definition dme uses' for conserva- 
tion; that in Its turn, affects the kinds, diversity Vnd depth of impact 
^ that IS perceived. Eor example^ there are those whV perceive conserva- 
V • tion as necessary for human siVvival because resoh^cee are finite. 'To ^ 
these ^ople half of U.S. energy, consumption is wasted.' One per- , 
son s waste, however, mdy be another perso^i's necessity. Some- people , ' 
-mfty coneider frost-free refrigerators and sel^-cleaning ovens as a ' 
waste Of emrrSjj^ but these items can save time and drudgery. In a so- 
. ciety with a hsing proportion , of working women, they a're worth 
^ the energy and the cost premium to a great mriny people. ' 
> -"APother^cases tlie^shift from the less energy efficient to the more 
enerxjr efficient ma/, in-the eyes of many. people, be more trouble than 
ffi^vi • ^'9'" ^^'^ I'^ss energy efficient airplane to the more 

eflicleTnt train may 4iot be attractive to many people due to the sub- 
stantially increased^ime requirement for the use of the railroad, par- 
ticularly to -distant cities (six-houi-s coast-to-coast b\aif versus some 
three to fo.ur days by rail). In shfi^rt', in any discussion bf conserva- 
tion. It IS imporhant to make a distinction between the value judgments . 
. of social critics »nd jthe real costs that will be incurred by individuals " 
and society.? ' ' - ^ * 

Given tMs propensity to assign impacts 6ased on one's -perception of- ^ 
.•thQ conser^tion concept, we should define the term before we proceed 
further. Webster's Dictionary flefines conservatioii as care'f ill i^erva- " 
. ticfn and protection, as well as the planned, management of alnatural 
Xre^urce to prevent exploita{,ion, destruction or neglect.' ■ , ' ' 
J Preseryatioij and protection implies, however, thfe postponement of 
, con^mption. This is not feasible, for we must coriSume enerW to 
survive, further,, to produce and Consume energyi materials is to 
exploit and destroy, because Qiice used these materials'no longer exist 
many energy form. So muchlor Webster. 
- . society there appear to be several major schools of thought 

as to \vJiat constitutes ener^u»nservation. On the one hand, there" is 
a group that appear?.'to confuse the arbitrary measures to reduce en- 
ergy use instituted during the 1973-74 embargo as conservation. These ■ 
curtailment measures were instituted as a form of energy allocation, ' 
not as conservation measures. " i ' 

Tq institute such measures over the long-term without a consensus 
. ^ of thyopu lation is to fOree one^up's value judgment onto society, / ' 

ISieT'i ^""^ '■ f CoDservtftloD. World Watc^lnsmute, Washington, 

. chZttS'lUTa/^pT 24''"''^T D'""'"'^-,^ C Merrlam Company, Springfield. Maaaa-^ 
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as well as t6 distort the economy/ The letter would occur since only 
the saving of energy- would guide tl>e measures imposed. Hayes has 
noted that curtailment could mean giving up aptomobilrs while con;; ' 
servjition oan mean trading in the 7 miles per gallon status syiitbol for 
^ 40 miles per gallon commuter vehicles. Curtailment means a cold , 
• house ,\conservatio/i can mean the well insulated house with an efficient 
heatiijg^system." - ' 

A^omewhat allied school of thought would iionsrder cqn3ervatyi.on as 
a substitution of other inputs for cfnergy resulting in thtri^clirction^ 
of uneconomical or wasteful 'uses of energy^ This is a sohiewhat' . 
broader definition, and at least implies ameffort t© inaintaiV-fe^tal cost 
at a constant leveL ^ \ * ^ 

V Energy use is largely determined by the existing stock of equipment^ 
L.-^^tising structure^buildings and appliances, as well as by tbeltind or , 
economy. It is used not for itself, but to produce work, heat, light, 
.etc., that result in comfort and consumer^ood§ of various types such 
as refrigerators. As a consequence, the introductibn'of conservation • 
measures must be evolutionary rather than revolutionary if we are to 
avoid imposing substantial costs on society. For example, the produc- 
tion of more efficient washing machines can be encouraged thrdrfm 
' incentives, disincentives, or standards^ one kind or another. The new • 
.appliance^ would be more energy efficient, but somewhat rhorexosrtly. 
/ The initial impact of the introduction af such devices x)n national • 
energy demand would be minor. As older machines were replaced by 
more energy efficient units, the impact Qn energy u3te would bexom/^ 
pounded and Substantial improvement would be noted. If, on, t^e 
other han^, current machines had to be"reti:6fitted to improve ener^ * 
eKficiency, substantial' costs would be imposed or^^ie economy an^d 
on individuals, not \6 speak of the energy drain in ojrd6r to manufac- , 
ture air those new pVr^s, as well as disposal of the old eSul^mentv 
~\ Inasinuch as energy enters Into the production ofWerjr iteni and 
^ the maintenance 'Of life itself, it is importjint that disruption be kept 
to a minimum. We must keej? in mind that energy -use is simplj'^a 
means to an end. A jJjiniary; role of coRS^Fvatio^i can bejo- alleviifcte 
tl^ effects of rising energy prices through wi^adoptioh of econoniically 
emcient measures that serve the entire sod^W"^ - ^\ . 

Another school of thought woulji-re^ro^iergy conservatipn as a 
means of reducing energy growth rates in a-t^nicall^ efficient mau- 
. ner by a system that will result in ^he money value of the energy *5avifig 
exceeding the cost required to achieve that saving.^ Such a definition, 
however, does npt explicitly take account of the broader costs and 
• ^ , , . 

• ^ ♦ Such value Jndirnients and economic distortions would be most unwelcome if the/opinlo'ns 
discussed in -FEA Conservation Paper 49 can be considered repreaentajUve of a larj?e seg- 
ment of the U.S. population. (The Qallop Orsraniiation, Inc. Group raHFlJBslons Regarding ) 
• Consumer Enerjry Conservation. March 26. 1976. pp. 46). ^ ' 

' Hayes, cited in footnote 1. p. 9, t ) 

•Lind, Robert and Robert Nathans. Benefit Cost Methodolojrv fof Evalimting Energy 
Conservation Projrrams. Science Applications, life., for the FEA, Dec. 1970. 

^Thia Is phrased in various ways by various autTOft^Se^ ptrrticularly : (a) Ford Founda- • 
tlon Ener^ry Poli(*«r Project. A Time to Choose : America's Enerjry. Future. Oh. 6. Energy. 
Employment and Econoraif? Growth, pp. l.^il-lr*!, Ballilfcer Publlahin^r Company. CarahridKe, 
1974. fb) SchippCT. Lee. Energy Conservation : Its #ature. Hidden BenoHta. and Hiddert 
Barriers. Summer Workshop on Energy Conservntion/lAwrence BerkelejVLnb. June 1. 1975, 
llCin 3725. ERG2. (c) Seidel. Marquis R.. The EcoD|»niic Benefits of Energy Conservation. 
Presented at Eitergy Coaserratlon : A National ForiM*. Fort Lauderdale, Florida. December 
^ 1-3. 1975, pp. 29. 
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benefits reAilting from conservation actions. As a consequence of the 
pervasive ji^ture of enerjry in tlve economy and the value judgments 
. that must be made, a somewhat less restriptive definition seems"' - 
desirable. .* " , ■ 

Herfindahl has stjited that the .goal of Conservation policy is toV' 
adjust Output of iij good over some time period in ordei* to maxiinize \ 
,the soci&l return from all of the economic resources at the disposal 
of society .« Put anot^ler way, he is saying that conservation policy 
should be designed in a way that adjusts the thade-offs between com- ' 
peting Interests so that the (luality of life, over time, is improved or 
at least-sustained. To do so, niay mean that "conservation of a specific 
_ Item will not always be a good thing. The conservation of one kind of 
resource may mean the sacrifice pf some other resource that someone 
else rjiay want to consepve. For example, conserving energy through vme 
ot more efficient air conditioners means larger heat exchangere and ' 
heavier compressors. These in their turn, will mean use 6f more metals 
• rTf lt '^on'^^tioner. Some iVy regartj t^e conservation 

ot the latter materials, as of greater importance than saviHg enennr 
Ihe costs and benefits must be weighed and V .decision mafe In such 
a weighing, the external costs and benefits imposed on otHers by the 
. ^ conservation action must also be considered. In those instaifces where 
^ the user does not, or cannot,_take account of these external -{mpositions 
then regulatian of the way in. which the resource is used may be 
nGC6SS8,ry, f * /' \ / 

Eve"il in those instances where attention is paid to total social costs' 
^ - and benefits, the Tinalysis may he deficient becauseO^he impact of the 
conservation action on the r&l income of Jarteilar individuals 

"ki ^"5^"stnes, may be of such magnitude as to maWit socially' * 
undesirable to undertake that particular conservation activity This 
again is a societal value judgment that will have to bJmade. > 

Ih^ foregoing d/scussion indicates 'that a desirable definition of- 
energy conservatio/i should, first of »11, indicate a saving of energy 
■„^^',f•n^. 1 ta'^« '^coant of the benefits and costs to sociSV' 

accruing from that action over a^ suitable time period. In short,' con- 
servation should strive for a tradeoff between the energy saving /action 

of that intahgible^the quality of life. To this end, we can define 
' fl -^ cons^vation as a §eries of energy saving procedures over the 

™ * '"^'^ optimize society's use of all its economic and ' 
social resources. - \. 

A possible method for determining such optimization may be through 
application of the concept oi total productivity as put forth in'l9|l 
by J. W. Kendnck in hi;: booj|£ on productivity trends in the U.S 
lhat IS, If we are to ^fiieve improved economic efficiency througK^ 

through such substantial declines in the productivity of other inpufe 

^'f P^f ^"'^^^ ^ Of the conservation 

' f • * ^^^^'"Pj^' ^'^TO con.serva'tion results in improved capital 

. productivi ty but decreased laTjor productivity then the gains ffon^the 

,Re'8?urce8tor'th°e'FSt?^^ Three Studies In Minerals Economics, 
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one versus the losses froin the other must at least balance' so that we 
are not worse off than before, If the productivity losses exceed tn^V^ 
gains then we have lost economic elliciency, and we may well have 
a misallocation of resources as a result. 

THE ECONOMIC IMPACT OF ENERGY CONSEUVATION 

Eoonomic Impaeta 

The few studies prepared that deal with the economic impacts of 
conservation appear to agree that the institution of conservation uieas- . 
ures will result in modest impacts on the economy, but will cause an 
increase in employment. The increased u.se of labor will be accompanied" 
by a decrefase in labor productivity, and presumably in a decline in 
^average wages, according to these studies. None of the papers have esti- 
mated the impact on total productivity. It should be hept in mind that , 
unless the lower labor productivity remains fetable or improves, the 
impact cpuld be inflationary, depending on what happens to'aggregate 
demand. ' - - 

'The available literature an^cipates that conservation will require 
large capital expenditures, but that these will be less than needed, for 
supply expansion only. These studies also forecast that conservation 
will tend to keep the total co.st of energy inputs con.stant, thus resulting 
in a reduction or stabilization in the cost of goods. The authors of these 
papers have generallj^ assumed reduced wages, or, in some instances, 
•implicitly assymed stable or improved total productivity. The antici- 
' pated decline in real price is presumed to causp an increase in dis- 
^cretion^ry income with a consequent rise in consumption and eventual 
economicgrowth." This scen^irjo may not be coiVect. Conservation may 
indeed maintain the aggregate c6st of energy inputs at a stable level, 
but energy cost savings may be^more than offset Tby capital and other ■ 
costs incurred in implementing conservation measures. Further, the 
reduced labor prot^uctiyity may not be fully offset by either the wage ^ 
reduction* or increases dn capital productivity. The presumption of 
reduced real pribe may^prove to be illusory. The area of tradeoff be- 
tween energy and other cost^ is some what nnirky. 

The Auaie53«tilso appearti anticipate sotne strubturalclianges^vithin 
I the economy due ta shift23 from, skilled to unskilled jobs. Hut sp|&e 
savants nee no serious imp'iicts bn any industry. State, or regipn^ Tne 
.structural shift appears predicated on th(/assumed movement from 
machinery to physical labor. It wc^ld appear more logical 'that more 
efficient machines would be substituted for those currently in use, rather 
than goingyback to more labor- intensive activities. A shift to more 

' f * ■ . * 

"The studied suminarl2ed above are aa follows: (a) Hannon. Bruce. Energy ConserTa- 
tion and the Consumer, Science. July 11. 1975.. Vol. 189. No. 4197, pages 95410C. (b) Llnd. 
Robert C. Testimony before the Energy ^nbcommlttee of the Joint Econoirtlc Commltleet 
Congressional Recoktl. pp. S3177-3179, March 10. 1976. Also a report by Llnd and NathMs m 
entitled Benefit Coat Uetho^logy for Evaluating Energy Conservation RrogramB, Pre- j) 
pared for the FEA. Office of Conservation and Environmept. referenced earlier (c) ^chipper., r 
Lee. Energy Conservation : Its Nature. Hidden Benefits, and Hidden Barriers. Referenced 
earlier, (d) Seldel, Marqnls R. The Economic Benefits of Energy Conservatlo4iu Referenced 
earlier. pliT^ a series of other papers : The Regional Impacts of Industrial Fuel Use; 
September 1975. Office of Energy Systems. Federal Power Commission ; Conservation ^ . 
Options for Energy Self Sufficiency. Presented before the Eastern Economic Association. 
Albany. New TorE October 27, 1974; United States Energy Self Sufficiency. An Assess- 
ment o^'Te'bhnoIoglcal Potentiat Demand Curtailment, and Conservation Scenario* Office 
of Energy CoMervatloo. FEO. January .7» 1974. 31 pages. 
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Vefficient iriachiiics would result in greater capital productivity and 
possibly higher labor productivity. A shift to unskilled hibor would 
prpbably result in lower labor productivity which ui^ght not be otl'sct 
by higher capital productivity; In any case, if our contention is correct, 
the result would be higher capital expenditums rathec than a shift to 
less skilled workers. 

In a study prepared for the Congi'cssional Research Service, En- 
ergy and Environmental Analysis, Inc., concluded that ''a conserving 
economy will strengthen not only our welfare, but our national security 
by^akmg us less dependent on forcign^ipplies subject to embargoes. 

• and overnight price gouging." The authors then went pii to note that 
there would also be some- sacrifices required including reduction of 
consuifier choices, more planning and government intervention in the^ 
economy, and sacrifices involving our lifestyle. Examples of the latter 
would involve j^itilizing smaller cars, returning bottles to the grocery 
store and reducing the thermostat in wii>t^. The report concluded thut 
the trade-olfs do not require a reduction in economic prosperity, the 
abolition of a free-market economy, unstable prices, or a reduced level 
of national economic performauce^ 

A somewhat ihore limited study has'bcen prepared by Xhe Conference 
Board.'' That paper only discusses the industrial situation rather t9ian 
general economic effects. 

r The CJonferenoe Boar^. indicates that the decline in 'energy-output 
ratio over the 1947-71 period^was due to the introduction of new tech- 
nology, plus a 'shift toward'^less energy intensive industries within 
maty^facturing. The busic material industries are energy intensive, 
anoTtheae declined ki relative Importance during the period under 
reviiew. It should be accented that energy savings per dollar of GNP 
occurred at a time wheji enei;ffy was becoming cheaper relative to other 

% goods. For exampk, ener^ prices fell sgme 24 percent relatiye to the 
generar price/levrf m the economy. From 1970-73, however, energy 
/rose moref apidly than general prices, and turned up even more rapidly 

/ after the Arab emba;rgo. - j . ' / , 

^ The Conference Board paper notes that the Project Independence 
Keport found that a 10 percent relative increase in energy prices will 
result in a 2.1 percent decrease in average industrial energy demand 
iri the short run, with a potenl^aiy percent in the long run. The antici- 
pated greater decline Over the long run is due to the fact that energy 
IS used with durable equipment wmph is replaced over time. 

If the 1947 energy to GNP ratio (106,600 Btu p^r $ GNP) had 
held constant to 19T>3, instead of dropping to ^0,000 Btu, energy con- 
sumption in 1973 would have been 18 -percent above the actual total 
ef 76 Quadrillion Btu (Q). Thus, the savings by industry are obvious. 
If the energy-GNP ratio declined at the 1947-73 rate of 0.6 percent 
while GNP grew at 3,5 percent annually, the energy growth rate from 
1973-85 would average 3 percent per year. On the other hand, if the 
d^lino in the energy-GNP ratio was at the 1970-73 ratp (which also 
happens to be the 1920-66 rate) of 1.2 percent per year^the energy 

'PrlplVA^^^^^^^ impllcatlooa of a Conserving Econoii^' 

T^^e^'A^^^ M^^eTi^^^^^^^ ^^^^ Incompatible? 




growth ratb would bo 2.3 percent. A 2 percent r^te of decline in tho 
energy-GNP ratio would Urop the energy growth rate to 1.5 percent 
from 1973-85. (It would appear to this autiior to be jubre logical that 
the declin(rin energy-UNP radio would be at the lojig ternr rate of 1,2 
percent ov^r tho next In yenrs or so.) Thc^ Conference Jioard concluded 
' tlmt energy use and^conoinic growth ai'e certahi*ly not ijidependent 
of eticli other, but the link between them appears to be more elastic 
than previously assumed by a great many pebpio. i 

Major Stitdies ^ 
Aside from tho studies' just summarized, two major analyses have 
' been published. These tend to pontradict some of tho results of the 
^ • abovorrthe two major studies are thbse contained in the Ford Founda- 
^ion Eii;ergy 'Project Study," as well as a recently published paper by 
W Hudson and Jorgeu^i." The Ford spoiisDl^ed study utiliW two ana- 
lytical approaches. In\he hi*st case; the study loS^ed directly at the 
-^nergy^economy connection by preparing a nine sector input-output 
model of the U.S. economy. This approach comprised the HudsOn- 
Jorgenson model. It will be discussed. in some detail below, and only 
thelEnergy Project conclusions drawn from the model will^bfe stun- 
marized in this section. ' / ' 

The economic model developed for the Eroject by Data Kesources, 
Inc. J (Hudson- Jorgenson) indicates that a transition to slower energy 
growth can l3e accomplished Without major economic cost or upheaval. 
•The model indicated that it/ is economically efficient to cut the rate 
of energy growth^t least in half over the next 25 years. The chief con- 
clusion or the Fo?d study is that sjfi^^tanfcal ^vings are possible in^ 
U.S. energy^ input without simificant change iA the present structure 
of the economy, and without sacrificing continued growth^f real in- 
^ come. The model indicates that in jthe 'year 2000,''real income would be 
4 percent less than would occur without conservation, but would be 
^ above current lejfels. tt tends to corroborate other studio^ in that a less 
energy intensiye'economy would not reduce Employment, but would, in- 
stead result in a slight increase in the demand for labor.*" 
' The Ford study also selected^At individual energy cdnsunoi^g » 
activities, prepared proiections of £fiar nomal growUi, and f rofa these 
^ projections computed ^the impacit of applyihg available conservation 
technology. The resusUsJ^derived from this Analytical technique was 
similar to those using the Hudson-Jorgenson model. The general con- 
chision seems to' be tht^t neither the economy nor employment will be 
seriously affected as consequence of reduced energy growth rates; 
The Fprd Foundation Energy Project Study concentrates on tecix- 
nicallxefiicient changes in specific activities for the reduction of energy 
demaJid, but requires that these changes be economically attractive or 
cost effective. In other wbrds, the cost of achieving a saving in energy 
must not exceed the money value of that saving. 

The stftdy concludes tlmt energy, employment and economic. growth 
are interdependent,^ but tne degree of dependence can be changed. The 

"Ford Foundation Energy PoUc^ Project. Energy, Employment and Economic Growth 
Chapter 6 In A Time to Choose : America's Energy Future. Balllnger Publishing Co.. 
Cambridge, Mass., 1074, pp^- 131-15L , \ *^ ^ . * ' ' 

\ " Hudson, Edward A. and Dale W. Jorgenson. U.S^ Energy Policy and Econtrtiilc. Growth, 
197&-200O. Bell Journal of Economics and Management Science, Volume 5, No. 2, 1074. 
Pages 461-514. 
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Ford report maintains that the slowdown in population growth indi- 
cates that economic growth may^occur in kfss energy intensive sectors, 
m that an older and wealthier popnlatioh will consume more services 
and high quality goods- compared with current con^nmption patterns. 
The movement to a more service oriented economy coula result in lower 
ener^^use; but this might be offset by gtowth of a leisure-time indus- 
try. That is, people migh^do more traveling for recreation, weekend 
' ski trips, artd to or from secondTiome^s." ^ ^ 

The Energy Project study , further notes that th^jnanufacturing 
sector of the 'U.S. economy^ realized significant eu^^fgyslhw^ in the 
past, even during periods of stable or declining relativepdces of 
energy. This improvement, as measured by the declijie in the ehergy 
output ratio for total U.S. Vnanufacturin^ was at the rate of appTojci- 
mately 1^ percent per year. The energy Output ratio is compute! as 
the input of Btu's,per^c6nstant dollar of Value adde^The En/rgy 
Project notes that a\prerembargo study indicates tl)«<a 2 percent me 
of decline in this ratio was probable to 1980. Gr^er enerffli>^vings 
are now believed likely considering higher eiy^gy prjoes^^^'fear of 
future shortages, aAd possible government ac^on^ 
^ The Hudson- J orgenson Model— The niosN^Qjftif^eliensive study of ^ 
the impact! of energy conservation on the ecohomy presently avail- 
ably is that encompassed by^the Hudson-Jorgenson model referenced 
earh(^f\Thb major points in that -'article have previously been sum- 
marize^)^ the Congressional Kesearch Service.^° The model is com- 
prised of ti/^o parts, a model of the U^.S. economy and a submdlel of 
the interaction of energy and non-energy industries in the U.sTccoh- 

Hudson-Jorgenson. cdmputed a base cf^e assuming no change^in- 
U.b. or foreijgn gorgrnment ener^ policy from 1074 onward. On- 
this basis, t^he fficj^el calculated GNP growth at an average of 3.85 
percent peii year, m real/terms, between 1975 and the year 2000; an 
inflation rate averaging '3:76 percent ; ^nd energy growth rates at 3.2 
percent during the 1975^80 period,- 3;3 percent in the 1980-85 era; 
and 2.9 percent between 1985-2000. The rate of growth of real GNP 
was expected to slow below tlje .historic rate because of a decline in 
the jate increase of t^e lab5r-£prcfe in succeeding years. JBb&Xom- ' 
puted engfgy rate Was somewhat loweV than historic rates beca^g of il 
mcYeased fuel prices, interest in energy conservation, the changing 
structure of the* economy, the rcplaceinent^of existing capital equip- * 
mont With more energy efficient capital and because of shift* in output 
toward less energy efficient forms. The base casttindicates substantial 
increases in electric use, with electric prices declining 2.4 percent in 
Ltne 1975-85 period in real terms,- and 5 percent in the/1975-2000 
period, .. ^ ^ 

After computation of the base case, the model was usetl%tevaluate 
* "^v^^* ^ ^^^^^^ proposals on both energy and the econ- • 

omy. The tax pVoposals tested Were uniform rates of tax levied on 
the energy content^of fuels. 



lom*?.""* ^' Jo el Darmsta^ . The Ebergy Conn^tlon. Resources. RFF. Fall 

aJ!i^**^^' ?avI*-Bt :nife Hudson-Jorgenson Model of*«:nerffy Policy and Economic Ornwfh • 
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Inasmuch as the Btii content of .each fuel is tlifferent, the tax- per 
physic'al unit' varies' by fuel. Tlie testing was undertaken in twa^teps. 
In the first instance {he impact of various rates of Btu tdx on the 
economy by 1980 were determined. In the second case, an evahiation ; 
of thc^specific tax proposal required to eliminate all energy imports, 
witli the exception of petroleum for fueling ships and aircraft abroad, 
was prepai:e4. ? ; ' _ ' 

Tlio various tax rates tesljpd in the first step ranfjeH from a Iti^h 
of 50 cents per million Btu to a minimum of 10 cents (approximately 
$3 to $.60 per barrel equivalent). These calculations indicated a decliKe * 
in energy use by 1980, relative to the b;ise case, ranging botweei*s8 
percent to 1 percent |Table 1)/The model indicate^ that the sllitK'' 
away from energy will mean a reduction' in the use of*'oapital and ) 
materials, asnyell as tho adoption of more labor inUfosmj productior^^ 
techniques in the manufacturing sector of the econoif^^For the entire - 
r >^eonomy, liowever, energy substitution will result in the use of more*^ 
\/ capital and labor:; ' . * ^ ^ 

For our purposes we liave assumed the various tax levels as a proxy 
for energy conservation measures, and have translated the impact^of 
the tax level into an equivalent energy growth rate as sho^vn in Table 
^ Will bo notedHb^ tho^decline in energy use results in a modest 

declinofin GNP by lOcto, ana a modest increase iii GN? price compared 
witli the base case. The major impact of the Bta tax, however, is on 
energy prices. These wouftj rise substantially compared with the base . 
case, particularly in the casg of coal, gas, and refined petroleum. 
Whether tlhs would also be true if JJie reduced energy growth rates 
were achieved in solhe other way than^thr^ugh a tax is not known.* 
It should be noted that these sliifts from the base case do not denote 
^ an actual decline from current levels, but rather a drop compared with 
what would have ocpurrM if enel^x demand liad' continued to grow 
at the 3.2 percent per year figure anticipated in the base case. There 
is, of ;^urse, a possibility; that the 1980 date maybe too close asffi 
^ planning "horizon, so that all of the impq.cts have not ^uite worked 
through tho economy by that date. , - ' ^ 

Hudson- Jorgenson afeo tested a tax which would start at 0 in 1975, 
. riseito'50 cents per million Btu in 1980, and to $1.35j)er million ($8 
" per barrel equivalent) ii^ 1985; The $1.35 fi^re, accordmg to the model, - 

would virtually ^liminate the need for imports, rfhd .would reduce 
. energy use 16jpefcent comp^re(^ with the base case. This^ constitutes a , 
40 JTercent increase in energy prices in order tq 'eliminate iAports by 
1985. The result of that tax program is indicated in Table ^The per- 
centage figures; once again, are changes from the base case fmher than 
actual declines iir the \fc.riqus indicators. It should be noted^at this 
tax program r^ults in a modest drop in vial Consumption aAd real 
GNP bv 1985 compared with what would have occurred jn the base 
case. The price level, as measured both by consumption prices' and 
GNP prices would increase. v » 

^ The conclusion that cai?^be drawn from the Hudson- Jorgenson^study 
is that a decline^n energy use need not be traumatic for the U.S*ei^)ni- 
omy. The suitability of the model, antHhus our ability' to draw skfch 
'a conclusion, isldiscussed below. • ^ 
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SoTue CoTmnentB on il/oflJe/^.— Economic modeling is a relatively 
young art. The effort to model the qormection between the economy 
and the energy sWtor is of even more recent vintage, perhaps as much 
as 5 years. Thesc/efforts tend to be rather primitite. ^ 

Energy-econc/my models tend to fall into two broad classes: the 
econometric models and those tliat attempt to optimize. The latter 
have difficulty in simulating the often non-^optimal, and perhaps irra- 
tional, behavior of the real world,, while the econome^ic models have, 
difhculty'in grappling with technologic change. 

"Kie studies discussed above use standard methodology, and while a 
useful tool, are somewhat limited ^n polity analysis. Most of the com- 
ments presented below on the drawbacks of the Hudson-Jorgenson 
: nlodel apply with at least equal force to the other studies di&ussed. 
above. - ' %. 

The development of the Hudson-Jorgenson model represents a 
breakthrough in the modeling eflforl to^hnk the energy sector to the 
rest of the economy. This is the first effort to introduce the substitu- 
tion of capital, labor, materials and energy for each other as a function 
of the price of each. ' ^ - 

I^pite this landmark effort, the H-J model, as currently consti- 
tuted, has a limitedrusefulness for policy analysis, Khazzbm has noted 
that the submodel tfealing with the total economy is relatively small 
so that crucial assumptions have to be made regarding the allocation 
of investment, pos^ble changes in prodj^otivity aiW the unemployment 
rate. These intuitive assumptions m;Cy then have\an impact on the 
conclusions put forth by the model.^V \ * ^ 

In addition, the niodel was developed from histoVkjal data for the 
" ^^M'^'^^ period. Considering the changes that have occurred since 1971, 
' ifefhay no longer be a reflection of the real w.orid. This >freakness is c(^i- 
ppunded by the manner in which" the model i^onstrudted. The. input- 
output coefficients for a point in time are computed as a function of 
.input prices. As a consequence, there is a built*-in implicit assumption 
in regard to future technology in the sense that the weights>derived 
for tlie 1947-71 period are presumed to also prevail in the future. 

Further, a very small da^a sample was used to develop the input- 
output matrix. Information was only available for the years 1947, 
1958, and 1963. The intervening y(^a^s f (?r the non^ergy sectors were 
derived by interpolation, With the 1964-7l-perio'd assumed at 'tfte 1963 
value. Thus, a rather small data base was used to erect a, large edifice. 

Another problem is the limited size o|. the input-output matrix. 
Only 9 sectors are covered; of these 5 are energy related, leaving 4Ub 
cover the rest of the economy. This high degree of aggregation may 
mask major impacts arfd shifts between>^arious industries^" ^ \ 
\ As a consequetice of the above difficulties, the H-J m/^l still h^s ^ 
way to go. It is, however, a giatit step forward in the devel^gmeht 
of models to test altferimtive energy policies. ' ' - i ^ 

There are currently ^underway, efforts to improve the rf-J model 
by integrating it with the Brookhaven National Laboratory /(BNL) 
— * ■ ^ ' J 

"Khazzoom, J. Daniel. A^blscussion Paper of Hudson-Jorge^son's Mode of U.S. Enerjry 
Policy and Economic Growlh. 1975-2000. Proceedings of the Workshop on ModeUng the 
Interrelationship Between the Energy Sector ond The General 'Economy/ Electric Power 
Research Institute Special Report 45,* July 1976^ pp. 1^18 to K32. . 
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linenr prograiffiriing and mjput-out^put models." Ttiis work, sponsored 
by ERJOA, will be used i/i the anijilysis <5f/^alte'niative Government 
pofies. At the moment^ two typos of policy vanables are being analyzed. 
On the one hand; thier impact of taxes and subsidies', on enerj^ produc- 
tion or consumption is being Cested, ^v^li]e on the otlifcr hand the long- 
run*effect of research and aevelopment expenditures on incbnie, out- 
put,.employment, capital and imports is Being examined. . 

These etforts-involve 4 m6dels,'2 from Data Resources (DRI) and 
2 froJh BNL. The DRI^mo^els include an ecpuomjc growth model for 
long-run consumption and. investment trends (along "with the asr 
sociated labor and capital reqiiirementsKtogether with an interindus- 
:try enel^gy/mod^l for estimates of econwfiic output and price struc- 
ture as weH as the energy-economyjntenlction, " 

•BNC is providing^'an i^iput-output/model for ^timates*of energy 
uses and labgr, capital and material requ^emeniy (^actually by the 
University of Illingis), together with a li^i^ar progi^amming alloca-. ' 
tion model. The latter estimates ener^ sector piij^sical flow's and the 
associated least cogt ehergy mix. • ^ 

\ln addition, the'Electnc'Po^Ver I?esearch Institute is^ponsoring 
an Energy Modeling Forum (EMF) headquantered at Stanford Uni- 
.versity. The initial E^F project is an effort to study the lj»k between 
the economy and energy throiiiglv ^Comparative tests of ;6 computer 
models. The models being used'inchide: Hudson- Jorgonson ; Hnyilrc- 
za at MIT^HCennedy-Niemeyer" iit the ITniversity of Texas Wharton 
Econometric;^ PILOT at Stanford fand^he Brookhaven DHI^ffort. 
y. A set pf sTi scenarios' with common asgumptions have been d^^ed. 
These will be nin throiigh the various* models and results compared. 
*To date, re^ult$ are not yet available. • 

A'n^ Evaluation of ^Ecormmia I m/pa<)f . 

' In an Earlier section, we defined- energy conservation as a series of 
energy saving procedures over fhe^ long-term that optimize society's . 
use of all its economic aad social resources. It follows that the overall 
Economic effects of measures meeting this definition will be either non- 
existprii oiebeneficial. I/i this context, it may be useful to review the 
pos^ibl impacts from the recently ^enacte'd series of -energy conseK^ftt^ 
tioir mea.wres. * ? 

The Energy Policy and Conservation Act includes automobile effi- 
ciency standards, appliance Jabbing and efficiency* improvement 
g;oals, voluntary industrial conservation and Federal-State conserva- / 
tion programs* The FE A estimated that these items can reduce'ener^j;^ 
demandl^the equivalent of^.5 million barrels of petrolelim per day, or 
approximately 5,3 Quadr^flion Btu per year (Q),, assuming a barrel 
.contains 5.8 million BUi. Th.e auto efficiency standards, currently set 
at 20^miles per gallon by 1980, 25 by 1985 and 28 by 1990 are 'believed ' 
to be the inajor conservation measure with estimated savings of 1 
million barrels per day (2Q) by 1985.^^ , ■ ' ^ 

The above savings are not cost free. The FEA e*stimates that in.ad- » 
dition to the capital required for isupply expansion, capital will be^ <r 

"Behlin^r. D. J. and Robert DuUlen. A Combined Linear Programming and Plcononvfjfric 
RystemB Analysis of the Relation between Enerpy,. Growth and the Economy, Brookhaven 
National Laboratory. BNL 21281. 1976. * 

« National Energy Outiook, February 1976, PEA, WashinKtoi^, D.C?.. pp. 23-24 and 
318-320. • 
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needed for const»,rvationjIn arriving'^ij.t t\icm estimad's, the! a^ssii-mptioii 
^, was^made that kny invefstnieirt>in conservation Mtn9t likely to be 
gmitfer thaij^he ne,t present vahiq of energy savings'^Jgenerated by 
. that camtifre,vpencfttH(rCv Tins ji'pproach wasMisecf ^f^cause it Is not ^ 
V^jjkjir wnich patt of the cost is conservation 'and whkh\part is for, 
otlj^P-1vaf^oni^,*such jas obsolescence. On tlu?^ basfe, jyid f^jcther assum- 
ing an'.averag& energy pri^cT^of $3,75/million Btu in 1985 (1075 dol- 
lars)^ discount rate of 8^ and 40^80%^ o^f the (jricrgy savirif^? re^ 
. quiring" investmerit,TEA estiTiiated conservation ca^itaM^uireiue^ 

QS. follows:" ' ' t ' " 

' ' ■ . ■ " ■ . : ■ ^ ', -(' 

. High _^ . 

^ Middle ^_ 1 

• Low ^^.U—r - — • 



These -requirements wouJ^l bc;3pread*throughout the, economy, and' 
, might substitute fo some degree'fof capital for supply soufces, If^so, 
there Woald be a ^somewhlit different mix of expenditures, possibly on 
"Th^v-.order.of $4(50 Wllion^for increased eiier^F supplies, ,and $250' hil- 
'* lion' spread . among insulation, automobile, jtnd equipment manufac-^ 
' turers. Tbe^ptecise nd-ture of this split is unclear, r 

In addition, the -bill extending the life of the FEA (H.R. 12169,* 
94th Congress) provides for development of Federal energy *cvonserva- 
tion standards for new. residential and commercial buildings, a $200 
million grant pjroghim for weatheri^ing existing homes occupied by 
Mow income people, an energy conservation information progpt^, a $2 
Wllion loan guarantee prograni for pul)li^jmd commercial^uildings,* 
and a $200 million d.emonstrjitibn pnJ^rainlor identify e^ conser- 
vation incentives for, home improvenients.^° • / s 

The FEA has estimated savings from.thennal efficiency standards 
for new buildings at 300,000 barrels per day, and from an insulation 
tax credit at K)0,000 Barrels per day. These savings are estimated to 
accrue by 1985. It would thus appear that close to 3 million barrel^ 
per„.^^ay, or 6 Quadrillion Btu annually, could be saved by 1985 
througfrthe various conservation measures stipulate^ by the Congress. 
; The bulk M the savings would accrue from improved auto efficiency, 
better buildin^insulation, and more efficient appliances, with'at least 
a third of the sWings resulting'from the auto efficiency improvements 
alone. — < 

Considering the impormnce of the auto efficiency improvement we 
have elected to attempt to analyze the economic impacts that will flow 
from its implementation. Jo do so requires that we decide if auto effi- 
ciency fits our definition of conservation using total productivity im- 
pact as our guide. To this end we iTave constnicted a, possible, but 
certainly arguable^scenario. 

^ We have assumed that improved mileage will be attained by pro- 
ducing lighter weight cars rather than more efficient motors. This will 
,be achieved th4;y)Ugh shrinkage of outside dimensions and greater use 
of lightweight materials such as plastics, altuninum, and lightweight 
steels. The shift to these'somewhait more expensive materials coupled 
to the need to remodel plants to handle the new models, should result 
^ ^ . 

"RlMcoff. A, Thp ConefpRRional Record. Aniriist 5. 1076, p. Sl.?554. See also. Conbiipnce 
Beport. 94-1392, House orRepresentativea. 94th CongreaSr 2nd Session, Augrust 4. t576. 
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in a fiigher real cost per car ifT the short-niV/^but inay result" in lower 
(jost^ovcf tjio long-run. The lower real long-rnii costs would occur as a 
consequence of genera,lly4owerninferials costs because of smaller sized 
cars plus Economies of scale residtin«if froni conrnfetion of factoiy re-^^< 
tooling plus fullscale output of the n^wcr niater;a^. It is assumed that 
if.these costs were discounted over time, the prcsefit valucf^f fTie boqe- , 
; fits \vpuld be positive. ^ *v . ] \r- 

The' lawfer long-Jerni cost of the car plus reducm operating costs-dyeV^ 
to substjjntially improved 'miles per^gallan of gas^jne niajy have two) ' 
impac^'On the one hand, disposable iriicpme^shouldii^thus spurring 
consumption of otherproducts with a i^esullijj^jtTiso * \. 

GNP would ri ir^any case since there de- . 

mand from tlv 'ctive industries, su(T ^ \\\\\ i- 

fajjturing. MiUi airing a,ctivi*ies grc^ aU i ancct 

and indirect efFort.s thi;oughout th(^^Ci2moniy eonipflrcd with extractive V 
. industries. This would He offset some\vhai by th^ffects of the expan- 
sion of aluminum arid plastics production — both of which arG'based on ^ 
extractive industries. The latter*is heavily obpendent on petroleum, 
«;whilfc aluminum reqilires imported ores. 

The iViove"^to the new^er materials may ^*kus^ economic dislocation in- 
the shortrun. The move away from traditional iron and steel producers 
w^Ttklnot only cause some hardship to that industry, but to the regions 
in which the steel plants are located.'This would be offset by expansion 
of the neyjndustries in other locations. . ^ » 

On the other . hand, the lo^wer auto operating costs may stimulate 
more driving and a demand for more highways.^he increased ^road 
building would havQ a •detrimental effect on the InViroriAent. Other 
•environmental effects should be positive. The l^wer use of materials to 
produce the cars plus reduced fuel consumption should be environ- 
mentally beneficial. 

Increased driving,'howover, could result in increased accidents. Since 
small cars tend to Be less safe than large*- cars, accidents could be more 
severe, thus imposing larger social and economic costs than rnight 
otherwise be the case. 

To suni up, the short-run effects in terms of capital and labor inputs, 
together with anticipated rej^onal dislocation, are a^l negative. Over 
the longterm, however, GNP may increase while labor and materials 
inputs remain relatively stable. Capital inputs should rise, but on bal- 
ance total productivity should not suffer. The improved efficiency of a 
niajor element of ybur^conomy such as the automobile should optimize * 
the use of our economic And sociaKresources. We can thus conclude that 
the economic injpacts, ofver the long term, should be desirable. 

SXTMMARY AND CONCLUSIONS ^ 

Energy conservation is a concept whose time has come. Before em- 
barking on such a voyage, however, we should have some idea of the 
potential impacts, as well as what we mean by the term conservation^ • 
There are various perceptions of. what conservation is. Some see it as 
an ethical issue, a necessity for l\uman survival.^ Others view it in a 
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cost-benofft contexts Thill i»t in t^rms of (energy -.saying \^r^ns Ijine, 
converlieiK'e, or whatever) TJie goal of JJpnscr-Wition poficy, accot'diiig / 
to some aiithbl's, is tD adjust the output^ a good over s6ine'tinm pqriod 
ijijf)rder to maximize the 'social return frojin all vof the economic rc- 
» sources at the disposal of society. In short, conservation should strive 
for a trade-off J?etween cnerg3?^-saving actions and' other societal wants" 
m order to result in an*optirt\ization'of 'that i'i\tahgible):^e quality 6f 
Iif(|. For tli8 purposed of this pap(yr,'*Ve can dSfine conservati;oii''a6 a 
series of ener^-saving procedures over the long term that will optim- - 
iz society's use of all it's>99noinic and social rcsaurcfes. The overall eco- 
nomic effects of rneasures meeting this dofinition will be Either non- 
-existent or beneficial . 

In an effort to determine whether a part(6ul^r coni^rvation iiioasuro 
meo^ the above definition, we suggest the use oJF the coiicer 

ictivity. Tliat is, hnproved ehergy productivity slji^iiK' : n .sui 
in, »uch seriou>) declines in capital or labor,- productivity i,s 1< uiso a 
drop in total productivity. Thus, if a measure that Wucc. e nergy 
v^mand also serves tonmprove erconomic an^ socifri efficiency, rath(ir 
rl^n sending as a punitjive measure, the ecohpmic impacts should be 
acceptable, and perhaps desirable. ' , " 

Several studies have been published on this subject. All agree that 
energy demandTetiuctno: measures will result in modest inlpacts on the 
^'overall economy, but wjll result in an increase in the need for labor. 
It may well be that^such measures would result in an increase in capital 
inputs-as a consequence of the replacement of equipment with mpre 
energy-efficient machines, j^t a higher capital cost, rather than with 
more labor-intensive activity >\ 

The Ford Foundation Energy Project, one of the maior studies, 
concluded that su^^^ntial savings in energy are possijblin the U,S. 
economy witho'ut significant changes in the present structure of tKK. 
. economy.^ and without sacrificing the continued growth of real income/^ 
The Hudson-Jorgenson model used by that project was also subse- / 
quently used to test the.economic injpact of various fax levels imposed 
to induce energy saving. Th^ various taxes tested had a modest negative 
impact on the U.S. ecpnoniy, compared with a base case. 
. The H-J model also indicates that a reduction in energy input would 
mean a reduction in the use of capital and materials in^anufacturing, < 
and the adoption of more labor-intensive techniques, compared with 
the base case. For the overall economv, however, the model projects the 
use of niore capital and labor. The K-J model, however, has problems, 
with a limited data base, and^the ^highly aggregated interindustry sub- 
model. . - 

This model, liHe all models, must be used with great care as a policy 
tool. As an alternative, we have prepared a review of the expected im- * 
pactsfrom the major energv saving measure enacted by the Congress— 
auMefficiency standards. This rev1j?w^indicates the short run impacts ' 
may be negative, but over the longlrlt^XaSP may increase. T^tal pro- 
ductivity should not suffer feo that economic impacts, over the long term 
should be acceptable. ^^^^^ 
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TABLE 1.— IMPACT OF ENERGY GROWTH THE U.S. ECONOMY, 1980» 
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Base case ' 2.9 percent ' 2.3 percent 1,6 percent 
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JO. 50 
• 83 

-2.33 
-12104 
-8. 26 
-2.06 

+28. 5ft 
^ +24. 36 
+22. 85 
+6. 60 

.+1.07 



0 

90 

14.3 
26.9 
39.2 
8.9 

.68 
1. 44 

.2.04 
7.50 



)0. 10 
8» 



•Tax rate (n1 Btu) j .v 

, Eneriy demand(QBtu) , 

Energy coi\sumption (Q) (percent change from base): 

I Coal 

. Gas _ 

Petroleum 

• '*^Ener'^rlcVs'(dollar pVr'rTjBtu): ^ ■ 

Petroleum:...,.. 

i - Electric..,.:.^ 

ONP >/....X-J^?^. 

GNP prices T....J^ , «. 

Coniumptfon ,....1.*^:..^ .i . 

Investment.. i^^ 

^ — <>, ■ . - 

^■•^dapted ffOm tables 16 (p. 502), 18 (p. 505), and 19 (p. 506) of the lUfdsoq-Jouenson article referenced 



-0. 47 
A2v 83 
-1. 83 
-.42 

+4.57 
+1. 32 



)0. 30 
86- 

V -1. 40 
-7. 80 
-5.20^ 
-1.24 

-M6. 94 

+14i^2 . 
+13>1 
+3. 96 

* +.69 
--. 33 
-.Jl 
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13^thetext 
> Energy growth rate equals 3.2 percent. 



in footnete- 



\^P^m. 2.-IMPACT OF AN ENERGY TAk, 197*5t«5» 



Year 



197S 



1980 



Base case energy demand (QBtu) ^: 

Tax rate (cents per mBtu) 

Energy demand (Q> >... 

Coal 1. 

Gasj ^ 

Petfoleum 

Electric , -.m,. 

Imports.., 



Real consumption.. 
Consumption price. 

Real GNP 

GNP price-... 



77 
0 

77 

1? 

34 

.7 
16 



90 
50 
83 
14 
24 
36 , 

9 

9 



105 
l135 
^ 88 
16 
22 
36 
11 
1 



Percent change from the base case 



-1.22 
+2.41 
-.99^ 
+2.04 



Adapted from table 21, p. 509^ .of the Hudson^Jorgenson ^rtiCJe referenced in footnote 13 of thejext 
3 Assumes no energy tax. . " ^ I 





ENERGY £!ONaERVATION^ANI> .A HEALTHY Ej 



(By Thomas F. tVidmer and Elias P! Gyftopoulos)* 
"Energy ^6oa^^rvation^ and a ^Iealth^c ^kiiBroMY 

^^^^^^It^is only too well kojDwn that we are exhausting ourfinite stone of - 
fyel^ at an alarming rate, especially the gasfiniis in>r] lAjd f<^ms. W ^ 
• dlso po?r>f„nv v^t^^v that we are investing mon> for ^lPv^ 

em .i[>Dli. MiMf iibtaining lessaiid Igge for our money, Intemation- 
• al\fuel i>i:icjps have^increased mi^ch Taster than the prices or other / 
commodities J)ecause of this scarcity of petroleum and niStuntl gas> > 

> and-fiie high (Jp#fc of new energy sources. l^JostJndioaVons arethat this 

k»e|i widening for many ^decadestcujom^.t^ortunra^ 
J quite certain that, wej can' re-optimize each energy-consuming fcesk 
to achieve the same result at equal^r JotA/ cost, and^use/far les^ ^ 

> enerj^. Jn this paper wc will show the'firm t^hnical and economic 
bai5fes that ui>derliB this seemingly bold "assertion, ^e will show that ' 
there is an enonjrious opportunity 'fdr'reduced energy consumption per 

^;;^mt of product in every sector of the economy; and if wedo not take 
' advantage pf this opportunity, ouj^ economic well-being and security 
will be endangered. • • 
^ He-optimizing energy jend-uses will, of course, require long-term 
commitments involving significant restructuring of all sectors of 
society: This restructing cannot happen automatically, because of ' , 
m^y in^itutional barriers and maiiy distortions of the .free market 
sy^em introduqted by past decisions. But these barriers and distor- 
tions ariB not insurmountalble. They can be largely eliminated if we 
attack them with a comprehensive energy policy, such as the ac- 
celerated conservation policy wpropose. 



TECHNICAli ROOM FOR CONSERVATION 



The laws of thermodynamics ^ve us a most convincing technical 
basis for estimating the possibilities for energy conservation. Specifi- 
cally, the second law of thermodynamics Affords a yardstick that is 
umversally al>plicable to all fuels and alrprocesses. The second law 
implies that energy has a "quality" a^bout it and that this* quality can' 
only be degraded as energy is consumed to perform useful tasks. The 
avMlable work" in a system is a quantity that takes into account both 
the quality and the quantity of eifergy {see ^^The Potential for Fuel 
Conservation'' bp Marc H. Ross and jRobert H. WiUii 
1977, pages 48-67). This "available work" concept Ms been used in 

th^M^'SJhSSrAl^'r StU'^'^'/J"!^®,"' P-31--*0.^2 1977 fj^ the Afamnl AssoclaHob of^ 
tue Ma ssjchnaettat Institute of Technoloiry. Thomas Wldmer Is Vice pKsldent of Knrfneer- 
ID* for Thermo Electron Corporation In Waltham. Massachostetts, Bllas Gyftopoulos Is 
rord Professor of Engineering at M.t.T. Reprinted by permission. ' " "^"*'»'""*"" " 
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several studies to measure the efficiencies of v|irious ener^'-using 
proceK^ses in our society, as a function of the task to bo performed, 
rather than the particular device used ta perform that task. Some of 
the efficiencies estimated in these stud les are '. r 
. —Residential knd commercial space heatin^^ :jr)>per cent^ 
— Residential ahticommercial wfter heating: 34)eT'c>ent, - 

— Air coliditioning and refrigeration : 5 per cent,, 

— Automobile propubion : 10 per cent, 

—Steel production^: 21 percent, ./ 

— Petroleum refining : frpfr cent, 

— Cement mnr' '• <> 

1 In. [dial jiin(>u»iL of fuel use<i in iliese applications is about 60. per 
cent 0^ altsI/.S, energy consunjption. Tlie average efficiency of utiliza- 
tion, obtained by weighting eacli efficiency by the ninount of fuel us^4 
for the purpose, is only 8.3 per cent. Moreover, the Jfigure of ^bout 8 per 
cent is believed to be fairly rej^resentatrve of the overall energy effec- 
tiveness throughout the economy. The 10 per cent efficiency given for 
automobiles actual ly'overstates-their performance considerably, since 
this calculation takes hito-acx^ount only the efficiency of converting fuel 
^energy to tractive effort at tfie driving wheels. It is extremely difficult 
to specify auto' efficiencies precisely because of various non-technical 
factors affecting the ^vehicle design, such as add-on hardware ♦to 
enhanceconvenience, safety, comfort, etc ' - 

We're not suggesting that energy efficiency Avill cVer approach 100 
per cent for real devices or processes, even in the remote future. We 
wish to. emphasize, however, that the present low yalnes of efficiencies 
indicate the enormous opportunity for energy ^vings and that no 
fundamental scientific barriers exist to prevent substantial improve-' 
ments in energy end-use effectiveness. Even a modest improvement, for 

• example from 8.3 to 9,3 per cent efficiency, reprcvsents a saving of al- 
most 10 "Quads" per year at the 1975 consumptioui level (where a 
Qtiad equals 10" Btu's). This is the energy equivalent of 4.6 million 
barr els of p fetroleiim per day. 

Some analyses mistakenly associate large energy savings^ with 
reduced economic activity. In 1972, for exainple, an analysis for the 
Chase Manhattan Bank stated almost fatalistically that "analys^ of 
the uses of energy reveals little scope for major saving. The great bulk 
of the energy is utilized for essential purposes, . . . Conceivably, the 
use of energy for such recreational purposes as-vacation travel and the 
viewing of te^levision might be reduced — ^but not^ without widespread 
edonomic and political repercussions. There are some minor uses of 
Energy that could be regarded a^'strictly nonessential — but their elimi- 
hi^tion would not permit any significant saving." * 

• More correctly, a report by the Energy and Environment'Division 
of the Lawrence Berkeley Laboratories answered that "more informed 
studies of energy use contradict this analysis. Especially misleading is 
the subjectiC'e phrase essential jnirposes, which obscures the whole 
question of efficiency. Careful analysis of energy use has revealed an 
enormous potential for energy conservation. The most^ecent forecasts 
from the Energy Research and Development Administration suggest 
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thaiU.S. ener^ needs jfn the 1990s could be 20 to ^0 per c(^nt below 
whatwas previously expected, as higher ener^ price^s and new end- 
use t^chuologiek help AJmcricans squeeze more economic and personal 
well-being from every Btu." ■ . . 

Thc^process known as cogeneration offei's an improssivo <^vj,TTip1o o| 
the energy savings olwinnanlo usin'' < ' 

uit..^, N)i r. Miscrval ion beciiuse steiuii for in- 
l iui processes is pfroduded at relatively low. procure and tempera- 
nlre and, hence^oes not make good use of the high-teniperature he^it 
available from rtel pmbustion. The common, practice of producin^tv 
low-pressure processpteam in a fuel-fire^ boiler is therefore thermo- 
dynamically inefficient.' The practice can bo made mucli more effective 
by first producing nigh-pressure steam in a boiler, then expanding^ 
this steam through k turbine to generate electricity and then exhaust- 
ing the steam at the appropriate pressure leveltne^ded for the d^sfrcd 
process. / ' ^ ' « 

The electricity tlAus produced is obtained at ^n^additional fuel con- 
sumption rate less lhan half that achieved by the most efficient central 
station power plaSit. Since over 40 :perc«jit of industrial energy — or: 
about 16 pprCent/of all the Ration's eruergy— is used in the' form of 
'process stettm, the potei^tial savings are enormous. In West Germany, 
CTOgeneration-acco!ints for over 18 percent of electrical needs, conrpared 
to only about S percent iMhe U.S. A recent^, study by Thermo Electron , 
' Corp. for the Federal Energy' Administration r^vealjid that in just 
three industries— rpapermakingv chemicals, and petroleum refinin^--- 
tj^erC exists the opportunity to pro(luce OTcr Sl perc^sjitof. all the.na!- / 
tion's electricity by mfems o^cogeneration and wasfe heat recovery: 

While long-term dramdtic improvements in end-use^ efficiencies canr . 
probably be»made throi ighout the economy there wiH beii significant 
capital cost involved, ur like the case with many of the siipple measures 
already implemented in respoi^se to rising energy prices. Such conser- 
vation actions, involving the trade-off of energy cost savings aga<nst 
initial capital costs, des;rve the most careful attention in formulating 
a new U.S. energy policv. 

SB^^TIOCKETTNG SUPPLY COSTS 

To understand just how economically sound conservation measures 
really are, we can compare capital^o^quirements for various supply 
and conservation.measures. • H 

On the ™pply side,^diminishing fossil fuel resources have necessi- 
tated the ii^estment oflBitftrmous amounts of capital pej-'unit of energy 
productiori capacity. True, Middle East reserves are still rea(Jily ac- 
cessible. JCowever, most new ]f>etroleum or natural gas production 
areas — such vls the U.S.* outer continental shelf. North Sea, Alaska, 
^ etc.— require anywhere from $10,000 to $15,000 for each barrel per day 
of equivalent fuel energy provided. This translates into a capital de- * 
mand of about $4.5 to $6.8 billion for every Quad per year of energy 
delivered. Synthetic g^s and oil obtained from coal will be even more 
capital intensive, probably requiring more than $10 billion per annual 
Quad. . ; - 
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"^'••w coal supplies are still ob' \nh a capital c( > 

billion per annual Qui. r, mn' innaiig . 

omhustioh produce iiou riivii> .mental and t^ufety pruhK'm 
U may ultimately limit the rate o:^ coal consumption, or least 
,(iautie increases in the co^ of supply. Moreover,' coal cannot be as flexi- 
bly used as oil and gas. The industrial sector could undolibtedly sub- 
stitute more coal to produce steam, for example, hut increasing otir 
reliance upon coal will depend mainly upon its /sweater use by electric 
utilities or the development of economical gasificat on methods. 

. ^Electricity as a'fohn of energy requires a much^igher capital in- 

■ vestment. For every ^imd per yeaa' of delivered electricity, the capitial 
•investment in facilities for fuel supply,, generation,- transmission, and 
"distribution will range from $45 billion for coal-based systems to 
about 1.5 times a«? much for, nuclear generation. We cannot directly 
compare electricity costs with those for coal and petroleum fuel re- 
souFces, because electrioitjjy has far greater- flexibility of usa^e tl^ali^. 
does raw :^el. Ei^n^so, the capital cost of coal-based electricity is 
about^.$l5 billion per annual Quad of coal converted to electticity, or 
more than eight times the capital cost of raw cqal supply, itsfiilf. 

D&pite its high capital cpst, eleetricity occtipies a unique and vital 
p]acfe in the"* spectrum of flPiergy forms. Many tasks e3nst thatij,can be 
.performed only by energy of the Jiighest thermodynamic grade, such 

. as electricity. So electricity an essential part pf a balanced energy 
supplysjstem. Electricity should be recognized, however, as having 
T)Otfrgp^ial properties and hi^h capital intensity, hnd therefore should 
not be used as a co^yenienbe fuel, a^ for home heating. 

The endrmous and growing capital required to-develop new energy, 
supplies could injure the entire econonay. According to even highly 
optimistic projections of economic growth and capital formation, the 
U.S. economy is unlikely to produce more than $2.7 trillion for all 
purposes over the next decad§. Assuming that the long-standing ratio 
between business and residential iivvestments prevails, about, $1.8/t:^il- 
lion will be available for all business investments for both newveapacity 
and replacement purposes. A New York Stock Exchange report esti- 
mated that, of that capital, the energy supply industry would require 
more than $800 billion. 

It is an alarming prospect that we might have to allocate almost half 
of all business capital t6 energy supply investments alone. In the recent 
past, the energy industry has consumed only about one-fourth of total 
U.S. business capital, ^and even this fraction had created growing 

stresses in th6 capital markets. TTnles^ this trend is reversed, we will 
soon be devoting so much of our scaYce capi<(al resources to energy 
pxoductiaTi t'hat other business needs will suffer ff'severe lack of invest- 
ment funds. ' ■ ' . . ^ 

.A BAROAIX IN CONSERVATION 

In contrast toihe rising expenditures needefTlEd develop diminishing 
fuel reserves," oqh^rvation can be put to effcf6tive us^w^ith substantially 
smaller capital commitments. ^ • T 

Fpr example, &rr"CN%ly a modest ihvftetmw^tjjgfe could reap larg^ 
improvements in the energy efficiency of th^^mmon window air \ 
conditioner. Dfeta published by the Federal Council on Science and 

^ ^ ^ » 
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Technology showed that three commercially available room air con- 
ditioners with exactly the same^ 5,000-Bt\-per-hour cooling capacity 
had the following initial costs and^hergy cbnsumptions : ' ' 

*^$120fora4.58Btu/watt-hour unit;. ' V • 

— $140fora5.80Btu/watt-hourunit; * > 
—$165 for a 8.70 Btu/watt-h6ur unit. , ' • 

' - As you can see, bv investing only $45^n additional fii-st cost— 38 
t)er cen^t more— one c^n obtain an efficiency improvement of 89 per cen£. 

Since the air coiMiljS^er is likely to be used only 500 Uours per year, 
or atout 6 per cenihof the time, the energy saving will be 258 kilowatt- 
hours per year. HdfWever, its usage is liEely to coincide with the period 
of highest summer electrical demand. Hence^ the $45 increment fpr 
fo^rvation can be viewed as a direct substitution for more than* one- 
half kilowatt of expen^ive utilitv system peak generation and'distribu- 
tion capacity, having a valiie of at least $200. ' ^ 

vUnf ortuimtely, user benefits do not reflect th6 same clegree of jid- 
vantage indicated by the capital iiost comparison. In fact, the con- 



sumer would save only about $18 per yeay for 500 hours of use, yield- 
ing a gross payback of about four years. Evea this moderately at- \ 
tractive return can hf illusofy when the ultimate c'onsuiiier d6es not ^ 
participate in the initial. purchase decision, foi^instance if he lives in 
a rental apartment or housing equipped by the builder rattier than bv 
thes^wner. • ^ • ^ \ ' 

Artotber example of highketum on conservations investment is the" 
case of wriste heat rec^peratoirs. Re<;uperators c^ provide fiiel savings 
of at le^st 25 per cent on most high-temperature furnaces used for con- ' 
trolled-atmosphere metal processing. The cost of such recuperators 
IS about $1,800 for each combustion burner on a radiant tube furnace,- 
with fuel savmg^ amounting to about 125,000 Btii per hour per rfi-' 
cuperatpn Under normal, plant operating schedules, this represents 
' capital cost investment of $1.5 bilhon per annual Quad of fuel saved, 
compared to the $6 billion per annual Quad cost of new domestic cas 
supply.. ■ ^ 

' recent sharp rise in industrial gas prices, the payback 

period for recuperators has shortened to about three to four years, a 
range that is still only^marrinally.attractive to most industrial fiKips 
whose capital budgets can barely cover essential or "main-stream" 
business investment needs. 

' The generation of ^ectricity from waste heat also represents' an 
excellent investment opportunity.' A recent engineering study con- 
ducted fo;- a major cement manufacturer revealed the opportunity for 
produciD^ 4,700 kilowatts of electricity by capturing waste heat from \ 
the exhaust of the company's cemenUokiQjusing a st^m-electric bot- 
toming cycle. system. The cost of thqf system was $2.7 million. 

Ii!^ kilowatts were to cbme half from a new coal plant 

and half ftom a new nuclear plant a capital investment of more than 
*7 million would be required for fuel supply facilities, generating 
apparatus, and transmission and distribution equipment. In terins of 
fu ®^^o2^iBii^- eff^tiveness, the waste heat recovery^stom costs less 
than $25 billion^per annual Quad of electricity, or less than half that * 
of the averaggjiivestment required for new coal and nuclear utilitv 
capacity, ' y 
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It is noteworthy thaWn this particular case th)»canservatiori eqiiip- 
ment:was not installed/ancl the cement phmt continues to piircliaso its' 
electricity at 2.5 cents per kilowatt-houj^Vllowing for operation and 

Eiaintenanoe of th'e steam-electric bottoming cycle, tlie savipg^ would 
ave been $775,000 per year, i.e., the energy conservation investment 
- wouiy^be recovered m about 3.5 years. Since this^payback did not meet 
the compan'jr's requirements ior discretionary \investments, the pro/ 
posarwas rejeCted.^s a resulp the failure to implement this one co^i^- 
l^'V^t^ion measur^ m one cement plant caused a- con^nuing loss to the 
nation of 180 barrels per day equivakm petroleum. Th general, capital ' 
investments for on-s^te ge'heration of electricity by various schemes 
are smaller than those f0 central power stations, as shown in1;he chjirt 
Ibelow. ' ' . . ^ - ._->^ 
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These fj^ examples have only scratched the surface of conservation 
investmem possibilities foi^ industry. We have identified numerous 
exjwnples jof -energy conservation ii^Cstmeifits in the steel, ulumihi^m, 
oil refinirlg, paper, chemical and^^oEher industries that significantly 
outperform corresponding invest^ients in 0\v energy supplies. Iji 
.other sectors of^jthe econoray cost effective opportunities might include : 
Substitution diesel engines for gasolines engines in light ^ 
^rucks, which would r,equire less capital pe^^unit of fuel gaved 
than does nre w pptroleunt supply capacity. 
Weig'ht reduction in automobiles throug'h material substjtu- 
• tion, which can actually (kMease total capital cofet. 
Reducing passenger sp^c^" also cost-effective, but this type of 
energy conservation invojyes^changing life-style and- consumer tastes^ 
rather than improving tecrmical efficiency, which is the focus of this 
dis<?Cr&siOn. Itis important tb clarify the distinction between these two 
different kinds of conservation, and to dispel the popular misconcep- 
tion that conservation is .equivalent to b^lt-tightepiug. Such ax^tioQS,^ 
usually taken in response to ilfnmediate crises, tend to obscure the icQal 
Qfid lasting benefits of conservation .j;hrough improved end-use 
effectiveness.^^ • 

8(^E BARKERS TO CONS^R^^SiQJS^^ 

Becaus e of th eir economic attractiveness, one might expect capital - 
investmeirts in cTyiservation to proceed at a faster rate in the industrial 
tha^i in the residential or other sectors of the economy. After all, in 
industry energy users are likely tojiave a greater it,wareness of first- 
cost versus operating-cost tradeoffs. However, industry has not sig- 
nificantly> outpaced other sectors in improving its energy efficiency. 
Where industrial conservation investments have been made, the de- 
cision has often been influenced by factors other than simple eco- 
nomics; for example,ihe threat of outright curtailment of production 
due to fueltinterruption. ^ 

We've identified several reasons behind industry'^ reluctance to, 
invest in energy ^^OTicient equipment : ♦ 

Most energy-user companies must maintain conservative debt- 
to-equity ratios because o'jFvuncertainty about t'he fufure avail- 
ability aila cost of financing. Conservation investments, therefore, 
do not usually command nigh priority in the compietition for « 
liiyiited capital funds. These funds must first be reserved for 
essential mainstream business purposes, such as tooHng new prod- 
ucts and expansion of capacity to meet market conditiog^. 

Criteria for investment payback are more stringent for manu- 
facturing companies than for regulated utilities whose risks are 
lower. 

The pricing of io4us^|ial electricity and fuel is largely based 
on averaJre, rather tharTuScf^^ental costs of supply. 

These factors tend to creat^ major distortion in the deploy- 
ment^^arce capital resource^o achieve the optimum balance 
between^Ttt^estments in new energy supply and in. energy 
conservation.X ^ 



H ^ . ^ ^ . ' 
A PLAN FOR ACCELERATED ENERGY CONSERVA'flON - ^ ^ 

. \ •. , ., , . ^ 

A new goverpin^ni policy stressing energy conservqjtion could pro- 
duce nT&jqr changes in our erieifev. usage patterns in a relatively snort \. 
time and without impair ing,econOTmc exgansioa. Bv cpfn paring V^ergy 
demand ci^mates, with ancKwitihoiitr^acceleratld g^nservatioh ap- 
proach, one caja reallj>see the* important differences that might be 
anticipated dur&g tlie next decade. . - ' 

For our scenario of life with&ut accelerated con^rvation, let us , 
examine a 1975- report by the' Federal Energy 'Administration 
(F.E.A.) entitled,' "National Energy Outlook." In its ten^ar 'fore- 
^ cast forU.S. energy-production and. usage the F.E.A. preaicted that^ 
'higherTOergy prices ^lone could cut 1085 consumption from an uncoi> \ 
strained demai)i4 'level i)f 123 Quads-4<$ a,bout lOV Quads. Remand' " 
would ]t«-rest4'ibt€d iurther^ to. about i«l;<Juads, hy .s6me additional 
Conservation measured Vhich were not spicifi^ " ■ ' ' " . 

Ui|ier the y.E.A.Nplan, electrification was fto increase ;from 4.93 



triMlSlfe (24 pekent of all 1975 energy Input) to S.SsJtrillion kilowatt-; 
. hours {xQ^^Qji 34 peY>cent in 1985). Thus, with fSie real Q-N.R 
^pandinglfluiboiit 3 percent ptfr year (34 percent over the de<^de), 
y^otdX energy \^as iq grow by 2,8 percent per yfear and electricity by 5,5 
f prcent pe^vyear. The plan was expected to produce almost no change 
\inthe distnbution of.ejfiergybj^ the end-use ^Sclops relative to the pat- 
XWB existing in 1975 : resiaential and commercial would still comprise 
37 percent of consumption; transportation, 24 percent; and industry, 
39 percent, ^ 

The F.E.A. projected a shift in energy' resources, with coal risdng ' 
from 18 per c^nt in 1975' to 22 per cent m 1985, nuclear energy rising 
from 3 per ceiit to almost 10 per cent (accounting for over one-fourth of 
.electricity generation), and oil a^d gas declining from 74 per cent to 
63 pf^cent (the major reduction occurring in electric utility consump- 
^tionrOT4^ese fuels). 

' To proyide a fr^ework for evaluating 'these forecasts we have , 
devised alternative plan which stresses conservation measures. 
Based upon the same growth in real G.N.P. as assumed' in the F.E.A. 
plan— approximately 3 per cQnt per year— the alternative aj>proach 
postulates no substantial social changes or curtailment of living stand- 
ards. This "Accelerated Conservation Policy" is by no means the 
only plan that might be considered, but it illustrates some of the bene- 
fits realizable by more effective energy end-use. 

A key, element of the conservation policy is the transfer of a,niajor 
portion of the capital now marked f of- new energy supplies in to in ve^-. 
ments in energy conservation in eadh of the end-use sectore. An impor- 
tant result of this transfer will be a major reductipa in the total 
amount of capital required for all energy investments. , • 

The Accelerated Conservation Policy calls for?5Jmrp curtailment in 
the rate' of erowth^for electricity, the most capital intensive form of 
energy. It also caJIs for certain specific measures to improve end-use 
. efficiencies, including: " 

Enforce tJie^nanaatory automobile fuel economy stcmdarda already 
enacted by Congress, Impressive progress is being made toward meet- 
ing the 1980 cri^^rion of 20 miles per gallon (m.p.g.), particularly by 
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Generat Motors, The 1977 (jM fleet average is projected to be 18.4 
m,p.g^ compared to 12.3 m.p.g. in 1974. Much of this improvement 
was accomplished through improved design and weight reduction, 
with little or no sacrifice in interior space or comfort. Plannei;s shoul^i 
also consider a step-wis^ introduction of post-^^980 standards, perhaps 
at a linear rate from 20 m.p.^ to the mandated 27.5 m.p.^. in 1985. - 
'This stagedjjai^ression will insure that the improvements in average 
fuel econo^^^ritinue without interruption for the turnover in over- 
all popijl^ w igf 100-million-plus vehicles. The 27.5-m4).g. goal is a 
difficult *4MR>ut there are strong indications that this level can be 
achieved l^Psuch strategies as the wider use of stratified charge or 
diesel engines, or both, improvement in transmissions, further weight 
reductions, etc. Some flexibility on the part of Congress with respect to 
emission levels of nitrogen oxides m^y be desirable to reach the opti- 
mum balance between fuel economy and exhaust pollutants. ; 

Construct alternative electric generation capacity in lieu of lOSpOO 
megawatts {Mw) of plar^ned central station capacity. Tliis alterna- 
tive capacity woul(J include cogenefiition of electricity with industrial 
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process ^am (64,000 Mw) ; generation by district plants producing 
both electricity' and space heating for ^buildings (32,000 Mw);tand 
burning trash to generate electridty (7,00& Mw). Together,- these^ 
electricity sources would contribute 24.5 per cent of all U.S. electricity. • 
To stimulate this substantial shift away fr^rii central station utilities 
to the far more efficient systems identified aJ)oye, several actions will 
be r^qpired, such as mandatory rules for purchase of surplus industrial' 
electricity by utilities; a restructuring of backup x)r demand chaJ-ges 
origmally designed by utilities to discourage on-site generation ; provi- 
sion. of direct government loans to industries an(i apartment or cpm- 
^ aercial complexes t<5=*finance investm^tS in on-site generating ca- 
pacity; special taxes on industries and commercial businesses which do. 
no^^ advantage of proven cogeneration opportunities; and change^* 
mrederal, state arid local rules regulf^tinc utilities. 

Establish eiftciency goals for all energy-intensive industrial process- ' 
ing equipment and systems ; examples are blast furnaces, paper-mak- 
ing machines, refinery and chemical plants, heat-treating equipment". 
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Coal consumption under the conservation policy would not rise nearly as precipi- 
tously as under the F.E.A. plan, • 

etc. In setting such goals consideration should be given to the efficien- 
cies being attained in foreign countries where conservation technolog}' 
has progressed further than in the United States, 

Enact mandatory heating ^ msidation^ and lighting standards far 
new residential arid commercial' construction. Standards should pro- 
vide for optimum utilization of passive solar measures siich as window 
and roof overhang de^gn. We might also prohibit certain practices 
such as electric resistance space heating, and limit heat piunp electric 
heating to those regions having moderate winter temperatures. 

Ewwt^ progressively stricter efficiency standards for all major energy 
von^umin^ appliances, such as water heaters, refngerators, air condi- 
tioners, home furnaces, etc 

Phase 'out natural gas as a fuel, either for central^tation electricity 
generation or for process steam applications in industry. This could 
mean either a direct ban on such use, or a steeply progressive tax on 
gas fuel that is 530 misused. Sufficient gas must be reserved for resi- 
dential space heating and for direct-firSl high-temperature industrial 
processes to avodd excessive growth in electricity demand. 

Provide direct government loans and other economic incentives to 
finance the retrofitting of houses with conservation equipment, includ- 
ng insulation, storm windows, improved Jbimaces, and other cost- 
jffective systems. This program should be continued until every struc- 
ture itt^the nation has been modified to an extent commensurate with 
he capital cost of inqfemental. ne^ energy supply. These measures 
probably won't be completed until well beyond 1985, and our projec- 
ions assumed less than one Quad of savings per year. 

Collectively, these and several less important actions would reduce 
mergy consumption over the next decade to 80 Quads per year, a sav- 
ng of 21 Quads relative to the F.E.X. plan. In effect, energy growth 
«h be almost halted over the ten-year span while eoonomic activity 
an still expand by 3 per cent per year. Moreover, the costly electrical 
ector would increase to only 2.53 trillion Kwh, a growth rate of 2.8 
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per cent per year relative to 1975. The fraction of total enerpry con- 
vetied to electricity, 29 per cf|t, is higher than in 1975, but still well 
be/ow.the 34 per cent figure, projected by the F.E.A. plan. < 
%n the Accelerated Conservation Policy^ distribution of energy by 
end-use sector differs from that if the F.E.A. f)lan, with transportation 
accounting for only 20 per cent, and industry rising slightly tO'42 per 
cent. Sources of energy would change somewhat with nuclear fuel con- 
tributing only 7 per cent instead of 10 per cent of all energy. The frac- 
tion for oil and gas is about fne same for both plans — 621. per cent — 
but the contribution of coal rises from 22 per cent to 24 per cent under 
the accelerated conservation alternative., - 

Major contributions to the 21 Quads of total energy saved under the 
conservation policy are due to : - ' 

Automobile fuel economy standards (5.6 Quads) , 
Alt«malive mfethods for electricity generation (2.9 Quads), 
Improved efficiencies in industrial processes (4.5 Quads), and 
Appliance efficiency standards (2:5 Quads) . ' ^ 

The remaining 5.5 Quads of saving/ result from improved insula- 
tion standards for all new buildings, increased retrofitting of insula- 
tion in existing structures, some modest usage of solar-assisted water 
and space heating, and greater efficiency in trucks duci to wider use of 
diesel engines, improved scheduling practices, drag reductions, etc. 

None of the measures we've proposed, except for far-Jerm automobile 
efficiency improvements, requires unproven technology. Moreover, the 
overall improvement represents only a modest aggregate gain in the 
absolute efficiency of devices and pi'ocesses/ln fact, UT>aer our policy 
the average efficiency of energy utilization increases to 10.9 per cent^ 
only 2.6 percentage points over the 8.3 per cent we mentioned earlier. 
Approximately one-third of this gain is attributabel to automobile 
fuel econoniy improvements alone. 

WHAT COST CONSERVATION? 

The most striking difference between the Accelerated Conservation 
Policy and the F.E.A. plan is the amount of capital needed to imple- 
ment these alternative prognwns. Over the 1975-to-19,85 decade the 
F.E.A. jplan \<^ou]d require $570 billion for energy supply and $78 bil-. 
lion Jol- energy conserWion^ for a total investment of $648 billion. In 
sharl> contrast, the Accelerated Conservation Policy Would i^ilirife 
.bjfUion for supply an4^1^7 bilfion fot'ci)nserviqtt^,op^ is>j^ tot^ijl^f only 
billion^ — lei^ fhan^ haif the R^E.A, capiidl requifemevfis* - ^ * 

These^ efljpnnoii^riiapifcaV ditfe iiiylai:]?© tovshtfrply 

lower central ^stfttfci^.ele^^^ 

pacitV'ihvestmentis"rteeded;nof:6hTy be^ <jf ly^ude^i^^ 

demand, but also because of tlie li^werjcp^Npf 'ialteiijafe^^ 

cycle generating equipment, siich as cogen^afeipn^^H^ 

policy will thus result in significant savin^rs 6n n^t?4et^r^^tAf^^ 

erating plant construction, and on coal, oil aiifd g^.r^p^mptiori^^ ^ ~ 

Sayings on petroleum consumption will havfey a;3htr^ktic-^ffect ph 
import^s, Accoleratec} conservation policies produce/a tiet surplus or 
reserve of 4.5 Quads per y^ar of natural gas by the end of tho-decade 
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^ P?"*'^ accelerated energy conservation depends 

o^I^Lk^^^i^'^'^v^^^ '"^asures to improve end-use efficiency. This 
mevitab ymise arguments against tampering with the 
I Jr t market." DiWct mtervention must be c^nsidfred, how- 

LTaSa^eSr^^^^^^^ 

• JT®- Increases are limited as a conservation stimulus even ftr-the- 
industrial sector because .energy cok^ still avera^c^ we KbeTow K 
- cent of value added for all Qianufafituring. I^us, eve^ aL aSdi- 

. rservatTon n ^""''^ "P* necessfrily pLroveSl^ 

conservation pressures upon manufacturers. 

Congrfe has rewgnized this aspect of energy policy and has acted 
S;1oriin?X"§ T^^""^"^ fi^ecoSLy leS^^^^at oS 

mLn a S^ni^f *k "^ '^ efficiency, this mealure will 

m^n a confmumg reduction m gasolme consumption throughout the 




Accelerated Conservation Policy which increased energy efficiency in our 
n'?'7 percentage point every tw(^and^-half yeara coS?d 
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further. A concerted effort in this area has not even begun, and the 
untapped potential for improvement may Veil exceed anything on the 
horizon among the various alternative ^ergy supply options. If, for 
example, we' were able to continue impVwiii^ energy efficiencies by 
about one percentage point every two and a haT^Vears, we could sus- 
tain an uninterrupted growth in real G.N.P. of Spercent per ^ear for 
the next three decad^, and stilf consume no mor^nergy than we do 
today. Even then, our overall end-use efficiency would be only 20 per- 
cent, about equkl tx> that of the steelmaking process today. 

The improvements in energy end-iise efficiency that we postulate 
are, in fact, not all that remarkable. As you can see from the graph 
above, they are still less than that accomplished over a comparable 
number of decades in Jmprovirtg electric generating planet efficiencies. 
The, latter process, of coupse, has been subjected to enormous ajid 
continuinfj: commitments of technological resources — the same pre- 
scription that'^is suggestefl here for energy end-uSc processes. 

Some progress has already been ^ade in overcoming the notion that 
the con^rvation of energy is synonymous^ with decreased economic 
activity.)Thfere is. a growing awareness that capital investments in 
ener^^ving devices can often yield greater dividends than com- 
parable investments in new supply. Given. appropriate stimulus, then, 
it IS quite likely that the U.S. economy will make subsfantiaf progress 
toward more efficient end-use of energy over the next ten years. Un- 
fortunately, there is little appreciation of the fact that conservation 
can play a major role in our long-terra energy future. This misconcep- 
tion must be changed so that we can focus attention upon the task of 
developing the new conservation technology needed to ins^e con- ft 
tinuinfr reductions in energy consumption in the period bevond 1985. 
Perhaps the most decisive of all arguments in favor of conservari(^ 
, IS the dividend that such a policy can buy in terms of time— the time 
needed for a thorough, searching, and balanced investigation of all 
possible energy supply alternatives, including t'he complete costs of 
their environmental and safety impacts^ ' * * 

'.V 
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, B^An Example of Competing Economic and Social Goals 

[From Urban Transportation and Energy: Th^Potential Savings of 
Different Modes, pp. 41-54, xv.]* 

CHAP'^ER V: CONCLUSION 

... A balanced aildT realist|5 assessnient of energy conservation 
^ in urban transportation operations requires consideration of a wide 
range of t^hnological, operational, and behavioral factors. Almost 
all these faictors are marked by considerable variation from city to 
city, from one time of day to another, arid from route to route. Any 
conclusions about ^the energy efficiency of transportation modes, or 
about the conservation potential of transportation programs, must be 
viewed as rules^ith numerous exceptions. Neverthdess, the rules that 
emerge from examination of existing technical information differ 
^ sharpy from the normally accepted rules, and they are worth noting 
even if they are^not universally true. 

Long-term energy savings are particularly uncertain because, over 
a period of many years, there will be shifts in the locations of jobs, 
stores, and houses. Th^ shifts will occur because urban growth is 
influenced by zoning policies, land costs, real estate ^ax differentials, 
quality of public scnools, availability of parking, and myriad other 
such factors. The quality of available transportation is one of the 
forces shaping urban development, albeit a force that is notoricrusly 
difficult to isolate. Nevertheless, any shift in transport policy that 
facilitates long-distance travel may direct growth so as to create more 
such travel, and any policy that makes it easier to move in congested 
central pms of cities may lead to more concentrated growth and cor- 
respondingly shorter trips. Thus, insofar as expansion of vanpooling 
' or express bus service leads to longer trips, the energy savings per 
passenger- mile of these riiodes may be offset somewhat by increases in 
miles traveled, while ^e opposite may hold true for rapid rail, light 
rail, or peisoiml rapid Iransitflystems that serv'e downtown areas. 

Because urban ^^th (iepentJs on so many factors, the influence 
of transportation program^ per se is difficult to quantify. The largest 
new public transportation project completed in recent years is San 
Francisco's BART system, and experience ^ date does not suggest 
that any significant shifts in metropolitan development have occurred 
there.^ None of the changes in bus, vanppol, or carpool programs 
discussed here would involve anywhere near the level of public finan- 

.^l^^lfS PubllBhed by the Confifrcflslonal Budget Office. U.S. ConCTeaa. December 
1977. Ori^nally appeared as a committee print of the Senate Committee on Environment 
and Public Works^ September 1977^ 

1 There Is some speculation thrft the BART system may encoara^e more sprawl than 
concentration, although this concehi has little hard ^Idence to support It. See Henry Bain. 
"New Directions for METRO: Lessons from the BART Experience/' The Washlnsfton 
Center for Metropolitan Studies (December 1976). p. 22; and Melvln M. wehber, "The 
BART Experience — M^hat Have We Learned?" The Public Interest, No. 24 (Fall 1976). 
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ciar support that BART did, and the impacts of ^uc|i change on urban 
development would probably not be ^ny more noticeable. Neverthe- 
less, the effects that change^ in transportation polioy have on metro- 
politan development patterns are •poorly documented, and it should 
be noted that no developmental effects ha^e beeii/caken into account 
in making the estimates presented here. 

In this context, the remainder of this section summarizes CBO's 
principal findings regai'ding enex^ conservation in urban transpor- 
tation and some»of their implications for design of the federal, maSs 
transit program. 

VcmpQoh 

Of alllthe urban transport modes, vanpools can probably make the 
greatest contribution to energy savings on a ^§y-passenger-mile basis. 
The chieladvaiitage of vanpools lie^s, not in^ffeir technology, wliich 
is essentiaHj(that of conventional light trucks, but in the exception- 
ally high loa^factors that chai'acterize existing vanpool operations. 
Indeed, if any of the other urban transportation modas could operate 
aS: near to seating capacity as do vanpools. their fuel conservation 
potential would be equally impressive.^ This is unlikT?ly, however, 
because none of the other public modes operate in the peak-hour-only, 
sii>gle direction^ prearranged fashion that is c!haracteristic of van- 
pools, and it is. very difficult to maintain near-capacity loads in the 
absence of these- features. Thus, the superior energy efficiency of van- 
pools, on a per-passenge*r-mile basis, is not apt to be challenged. - 
Rather, the conservation potential of vanpools and carpools will prob- 
ably increase relative to that of other public nitdes in future years 
since improvements in the fuel economy of light trucks (and hence 
of vanpools) are anticipated to be large compared to those of other 
forms of public transportation. 

In spite of the clear advantages of vanpools on a per-passenger- 
mile basis, the contribution of vanpooling programs to national fuel 
conservation remains limited because of the veivjr special ^conditions 
under which successful vanpools operate. Existing vanpool programs 
typically operate between relatively dense cohcentrWons of homes 
and a dommon, distant workplace. Eoundtrips of 40 to 100 miles are 
common among vanpools, although some operate over considerably * 
shorter rout^s.^ Because of the long trip len^hs characteristic of "van- 
pools, the potential market for this service represents a smalj fraction 
of the nation's work trips. Thus, even though vanpool programs will 
probably not lead to large fuel savings at the national leVel, they pro- 
vide one of the potentially most productive pwts of any program 
directed at urban transport energy in general. ^ 

Furthermore, vanpool programs now. ill existence indicate that this 
mode can be largely self-supporting and that massive federal assist-, 
ance is not needed to start or maintain vanpools. Currently, the spread 
of such systems is severely impeded by state and federal regulations 



•Two' reasons vanpools achieve snch a hUh load factor are: first, the requirement that 
there be enou^fh passengers to pay both capital and operating costs ; second, the driver's 
financial Incentive to keep the number of passengers at or near capacity. 

* Gecald K. MUler and Mellnda A. Qreen. "Guidelines for the Orffanlznfion of Commuter 
Van Programs." Report prepared by the Urban Institute for the Urban Mass Transporta- 
tion Administration. February 1076. 
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imposed by st?ite public utility ^cQmmissions, the Interstate Commerce 
Commission, the, Bureau of Motor Carrier Safety, and various labor 
laws. Tnese regulations sometimes discourage companies from getting 
involved in vanpooling and sometimes prevent several employers from 
getting together to start or extend vanpool service. 

These regulatory constraints 6n vanpool expansion are probably 
the most fertile area for legislative action. In particular, the exemp- 
tion from , Interstate Commerce Commission and state regulation 
contained iii the proposed National Enel'gy Act * could be extended 
to apply to nonfederal vanpooling without damage to the existing 
^ public transportation services that these regulations are intended to 
protect. * ' , 

In summary, vanpools can produce large fuel savings in special 
circumstances, although these circumstances apply to only a small 
segment of the pverall^t ravel market. Vanpool operations reqiiire little 
or no nublic financial support, and it d-efes not appear that increased 
. federal spendin^ would De appropriate to spread the application of 
this cnergy-efpcient mode. At present, .stat-e and federal regulations 
inhibit the expansion of vanpools, and these appear to be amenable to 
legislative action if the Congress elect.s to encourage this mode of 
transportation, 

\Bu8e8 / ' V 

■> ^Of the conventional urban public transportation modes (subway, 
trolley, and bus), buses appear to offer the greatest promise in terms 
of energy conservation. Althou^i^h typically the operating-energy in- 
tensity of bases is only slightly better than that of other conventional 
public transp<^-t modes, their modal energy is; only about ha];f that of 
new rail or trolley sj.stom.s hocauso of the acce.s.s conditions and route 
coverage that generally chara<:terize bus service. Furthermore, because 
express bus sei-vice can be de.signed to draw heavily from segments of 
thO': market that are now automobile-oriented, the energy saving of 
programs that promote new bus .service are probably greater than _ 
programs aimed at any other public transport mode. That is, a new bus • 
trip fypicalTv means great^^r energy savings than a new rapid i^ail," 
commuter rail, or trblTey trip. Also, new bus service.s-^-even those re- 
quiring e.xclusfve right.s-of- way— tend to' be less expensive^ways to 
draw new patronage than these other iti(5des. 

Current federal programs provide extensive support, for capital 
costs of transit systems on an 80 to matching basis. Although pri- 
vate bus service provides are not eligible |i)r this support, the overall 
level of capital cost support for buses doei? not appear to be a major 
problem, at least as far as existing capital programs go. 

Probably the greate.st constraint to expansion of energy-efScient b'us 
service is operating costs. Operating deficitsj[jftve risen at an alarming 
rate in recent years, and both federal and local govemmerits are cau- 
tious about taking any steps that might aggravate this problem. Under 

♦"Neither the offering of a vanpooling arrangement pursuant to thlfl Buboeotlon nor the 
operation ftf a van purRuant to silch an arrangement shall subject any person to re>oilatlon 
afl a motor carrier under part II of the Interstate Commerce Act (4ft n .S.C 301 et se<i.) 
or to any BlmHnr rejnilation under the laws, of the District of Columbia or of any State or 
political subdivision thereof (H.R, 8444. section 701, subsection cG). 
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Section 5 of the Urban Mass Transportation Act of 1964, the Urban 
Mass Transportation Administration provides up to 50 percent of the 
transit operating deficit. These funds, however, are allocated among 
urban e^reas on a formula basis and generally cover substantia*lly less 
than half of the operating losses in larger metropolitan areas. Majiy 
observe^ fear that Increases in the federal money for this purpose 
would fea'd to more inefficlefit operations, and it is not clear that expan- 
sion of Section 5 support would be appropriate* as part of .an energy 
conservation program. Because bus operating costs are overwhelm- 
ingly labor costs,' attempts to curb costs may immediately run counter 
to emplayment goals, and there appear to be no simple ways to' make 
substantial cpst cuts that are acceptable to all parties involved. 

Nev^rtiieJ^s, some of the innovative bus services^ — particularly, 
subscription service such as the Reston Express bus outside Washing- 
ton, D.CV; Specialty Transit in St. T^uis, >Iissouri ; and COM-BUS 
in Los Ailgeles, California — have shown that additional bus service 
> can be operated at little or no expense to the public' The growth of 
this service appears to be limited by local i^gulations that protect ex- 
isting operators and by the concerns of labor (raarty peak-l\o:^ir-only 
services are most efficiently run using part-time help). ^ . 

By their nature, subscription buse^s usually provide private, peak- 
hour-only service. Th6 primary need of this type of service is not* 
federal financial' support, -but exemption from the institutional ob- ' 
stacles that limit its growth. If the Congress wishes to provide 
financial assistance to promote this service, its efforts would best be 
placed, not in^existing capital or operating subsidy piX)grams, but in ; 
^programs that relax local regulations by creating job gecurity. That is, 
federal underwriting of existing transit jobs or services could give 
localities- the assurance that they need to experiment with innovative 
supplernents to existing bus service. ' * 

Giving buses priority in traffic through special traffic signaling or 
reservation of lanes, ajid 'giving buses (alohg with carpools, ^vanpools, 
and. other energy-efficient jpod^s) exclusive right-otway can also 
greatly enhance the attractiveness and pd^tronage of thraftrvice. "Exist- 
ing federal programs provide* for capital support o^SMese services,® 
but in many situations the changes required to implemem bus priority 
schemes require, relatively little capital expenditure, and federal as- 
sistance offers little incentive to local officials. Exclusive rifrht-of-ways 
for buses, such as those on the Shirley Highway outside Washington, 
D.C., are more capital-intensive than ofher bus priority measures, 
and they do not have the adverse effects on automobile traffic that 
separating off an existing lane for bus use implies. A more aggressive 
federal program in the area of acquiring and constructing exclu- 
sive right-6f-ways could be a productive way to promote the energy- 
saving advantages of bus service. Such a program could be broadly 
interpreted to include relocating on-stree^parking to off-street whicn\^ 
would yield additional -capacity from existing facilities, and con- 

» Ronald N. KIrbv et al.. Para-Tran»it : NegUcted Options for Urban Mobility (The 

! Urban iBstltnte, 1974). ' ' - ' • 

• Many of thP8<> projects are claRSlfled as Transportation System Mana«enient (TSM) by 
the Urban Mass Transportation Adnilnlstratioo and ni'e funded with capital ^nnts (Sec- 
tion 3) or, In some cnses, demonstration grants. Some Federal Hlchway Administration 
fanda (primarily money for urban- sy stems) can also be used for these purposes. 
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structing bridges, by-pasSeS, and other facilities to enhance the move- 
ment of high-occupan-cy vehicles. Local conditions SVe too diverse to 
attempt to specify 'snch a program in detail, but designating additional 
money for Urban Mass Tra,nsportation Administration Section 3- 
funds for this purpose could be a fruitful appi-oach. AdditiSnal incen- 
tives could be provided if separate federal operq^ing asg^'tance over 
and abov<5 the existing operating aid program were available for those 
specific projects with' a relatively high poter^iaj for saving ener^^. As 
, .with the current aid program, ^the follera] sliare of operating losses 
should probably be held tp a maximum of^50 pQrcenl, to ensui^e some 
incentives for efficient local operations/ 
Carpool.f^ 

. Carpools can niake a significant' contribution to energy conserva- 
tion. A typical miTo of travel diverted to carpool saves more energy 
than does divereion to any other mode except vanpool, accordino-lo 
the results shown in- Table O./Fnlike vanpools, for whicirtlie poten- 
tial market is very small, carpools could potentially be u.^d for a large 
portion of all commuter tnivel. It is not clear, however, to wliat Extent 
additional spenc^ing can increase carpooljng« Promotion programs that 
locate and niatch pot^tial clirpoolers are relatively inexpensive; but 
they produce modest gains at best. Incentives such as free parking, or 
pemu.ssion to use^ i-eserved right-of-\\*Tiys alohjrr with otlier high- 
occupancy vehicles are promising ways to use federal funding to p'ro-^ 
mote carpools. 

Dial -a- Ride ^ ^ ^ \ 

From the standpoint of energv con.servation, dial-.wide service ap- 
pears to be f'ounteVpToductive. Because of low load factoi^s and high 
route circuity, dial-a-rido' is an energ^Wastefu] mode by almost my 
measure. This service, however, ha^s some unique adyaijtages ii^ being 
of use to the handicai)i)e(l nnd the eklerlv, and its energy costs must 
be weighed against its social eontrihutions.^ 
Light Roil Tramif . - 

Although nuich attention has U>en given to light rail transit- in' 
recent disnussions, the energy properties of this mode are genei^^illy 
comjlarable to those of heavy rail transit, except for some savinirs in 
constnietion energy- and station and niiiintenanee energy. In terms 
of the estimates shown in Table 0, these advnntages ar»suffieient to 
make light rail tninsit nuirginally effeKive in' conserving ewrgy, 
although itnppears to rank significantlv lower than bu.s, vanpool, or 
carpool in terms of its conservation ^^tential. 

Automohiles , ' * * 

Automobiles are generally the least energy-efficient of the urhdn 
transport^ition modes. The figures in Table 9 show that automobiles 
currently require About twice as much energy per pn.ssenger-mile as do 
new rail rapid transit s\^tems. Some of the diflferences apparent in a 
comparison of line-haul energy i*equir^^1nents become modified, how- 
ever, when the access and circuity of fixed-route modes are taken into 
>iccount. Moreover, the gap between the autojiibbile's energy require- 
ments and those of other modes will shrink even furtlier as the fuel. 



224 ' 

economy standards for new cars set out in the Energy Policy and 
Conservation Act and the additional automotive fu&l economy mc^as- 
ufes how heing considered by the 'Congress start to increase the aver- 
age fuel economy of the nation's automobi|<^fJeet. ^ 
Even though "earlier analysis by the Congressional Budget Office 
indicates that the Ii)85 fuef egonomy standard of 27,5 miles per gallon 
is ^inlikely to hv met, average new car fuel economy (combined city 
and highway cycles) is nonetheless expected to jump from 17.8 miles 
per gallon in 1977 to 23.3 miles per gjfllon in 1985, and the automobile 
fleet as a whole will probabhr average more than 23 miles per gallon 
by 1990.'^ Comparable fuel efficiency gains are not anticipated for buses 
or rail systems/ Thu^s by ^e time major extension to tli/^sc, s(»rvices 
could be built, their fuel efficiency advantages, where they ifow exist, 
would he reduced by roughly 20 percent. Incl^^ed, one study concludes 
that "with present power sources, the subways will lose their (oper- 
ating^ energy advantage over the automobile \)y t-lie end of the 
century." ^ ^ * 

Rapid Rail ^ * ^ 

Of all the commonly held notions about energy efficiency, probably 
the most misguided are those concerning rapid rail transit. The find- 
ings of the previous chapter indicate that under typical conditions,, new 
rapid rail systems actually waste energy rather than save it. This 
surprising finding appears to conflict with the fact, that^ in. terms of 
operating energy per passenger-mile, rail ranks among the most 
energy-efficient of aJl modes. B^t when construction jand station ener^ 
are considered as well, rapid rail ranks among the least energy- 
efficient of the conventional urban public transportation modes. 
Furthermore, when mode «f access and circuity are included, the en- 
ergy per productive mil^ computed over the entire trip is greater than 
that'of all the other public modea except dial-a-ride. The principj^l 
reason for this poor performance is the considerable usf of low- 
occupancy private automobiles to access new rapid transit station^. 
Finally, the average patron of mass transit systems is drawn ^rom 
a mode in which energy efficiency is better than that for the rail sys- 
tem. This produces a small ^et loss of energy overall. ' *. 

As noted earlier, exceptions to patterns such- as this are probably 
not difficult to find. Slight variations in the judgments about exactly 
what constitutes typical conditions could lead to a revised set of ^^^om* 
putat}on3 in which the energy impact of rapid rail transit appears 
somewhat favorable. But, even though it is possible to argue about the 
preci.se value of all oftfce /actors bearing on the energy intensiveness 
of rail rapid transit, these fine points of discussion have little to do" 
with the substantive conclusion that rail rapid tranlsjt offers hardly 
any aid to tKe nation's, efforts tasave ftiel. Indeed", even wildly op- 
timistic assumptions about all aspects*6f rapid rail transit ledd to the 
same conclusion. 



TonuTfsalonal Budjret Office. President Carter'a Energy Propoaala: A Perapeoiive, 
Staff \^rklngr Paper (June 1077). (Thfi figures ripporte^ 60 nht nasume that nnv now car 
fneP economy refnilatlons are in force other than those contained In the Energy Policy and 
r Connervatlon Act.) , 

• Regional Plan Aafloclatlon^ "Power for the MTA." June lfl77, p. 4. Suhways would 
still play a significant role In energy conservation slnco they permit Netv York City and 
other large eastern cities to maintain their energy-efficient, high-density nature. 
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For tlio purposes of illustration, consider a program recently pro- 
posed in the Hoti^o of Representatives that would have used half of 
the revenues from a 5 cent per gallon tax on gasoline* and diesel fuel 
% to fund various transit programs.^ Although it was never intended 
that these revenues would bo devoted to new rail transit projects ex- 
clusively, for sake of illustration it is assumed here tliat they are. 
Over ten years, the revenues from a 2.5 cent gaspline tax woulcl total 
about $28 billion. Based on the existing.80 : 20 matching ratio between 
federal ajid local funds, this leads to transit constructiori expenditures 
of $35 billion over ten years. Even at today's prices, this sum ^ould 
bliy fewer than six system^ the size of Washington's proposed 98'-inilo 
Metro. Since the gasoline tax would bo collected and spent in future 
years when the dollar will buy less tlian it does now, .the gasoline tax 
revenues would probably not even supprt four Metro-like syst^jms. 

.iVonetholess, assume that six Metro-like systems are built and that" 
each of these systems is fully in use by 1990. Further, suppose that 
^^ch of the SIX new systems carries 300 million trips per year. This is 
the number of trips that the,promoters of the Metro system claim will 
rido Washington's subway it^ 1990. This figure has been attacked as > 
being an unrealistically optimistic projection; it represents q^bout^ 

^^^^ passengers per year as San Francisco's 72-mile 
15AK1 system now attracts. 
Further, suppose that each of these new trips is five miles long and " 
, that each new transit trip replaces «h auto trip of identical length. 
Again, these assumptions overstate the. likely effects of transit since 
many new transit patrons would be former bus or carpool traveler^, 
and thus would not diminish automobile traffic very much. Also, a 
great number of transit trips would still require use of a car to- fret to 
the station. , 

r^inally, assume that cars in 1990 average 15 miles per gallon in 
urban traffic, and that rail transit systems require absolutely no energy 
to operate. Agairi, these assufl^)tions favor rail transit. The enerffv 
savings of the $35 billion program would then be: 6 new rapid rail 
systenis X 300 million trips per year per system X,5 miles per trip = 
9 billion miles, of automobile travel eliminated per year, assuming 
new transit trips i^pftce automobile trips mile for mile. The associated 
fuel savings, in terms of the conventional measure of barrels per day, 
- are : 9 billion miles of atitomobile travel 15 miles per gallon ~ 42 
gallons pel* barrel 365 days per year = 39,000 barrels per day, or 0,7 
percent of 1076 daily consumption. 

Thus, even under wildly optimistic assumptions, this $35 billion 
transit program would lead to 1990 fuel savings of fewer than 40,000 
bam^ls of oil per dnv. If transit systems are assumed to have a life 
ot 50 years, these savings ate equivalent to a price of^about $50 barrel 
of ml, versus the current world pric^ of about $14. 
. Changing a few assumptions to more" realistic values reduces the 
JstAjmt^ fuel savings considerably. For example, assuming an av- 
erage of 1 50 million persons per year (?>till four times the level of 

* ■ 1/ 

*^!>rLff'^^1'*<onnl Record, dully pd.. July 29. 1077. pp. 8232-33 

Wnshlnjrfnn Avf^n M^tro Rnll Sv»t<'m : Perapecflvft and AlfArnntlrAa afiMv t>« 
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BART) leads to fuel savings af 20 thousand barrels, per day in 1990. 
Similarly, more realistic assnmjj||tionsabbut the rate of which automo- 
bile trips avp displaced, about inflation and the likely costs of future 
heavy rail systems, about future automotive fuel efficiency, and about 
transit fuel efficiency can be sliown to lead to substantially lower fuel 
savings,. 

^ Tn view of tlio lirruted enerirv conservation potential of rail rapid 
transit and the enormous capital costs of such systems, expenditure 
of federal funds on^hese systems for purposes of energy conservation 
appears to be misguided and possibly even counterproductive, 

MIDDLE ESTIMATES FOR VARIDUS MEASURES OF ENERGY REQUIRED BY URBAN TRANSPORTATION MODES 
[All measures expressed In Btu's per passenger<mi(e] 

, . , ; 

^ Operating Modal Program 

Mode energy a energy « energy « 

. • ! ■ ; 

Slngie-occupant automobile 11,000 14,220 

Average automobile 7.860 10,160 • 

Carpool 3,670 » 5,450 4,8 

Vanpool .1,560 2,420 7,720 

Olal-a-Ride 9,690 17,230 <12,350) 

Heavy rail transit (old) 2, 540 3,990 <' 

Heavy rail transit (new) 3, 57Qr^ 6, 580 (980) 

Commuter rail , 2,625 5,020 970 

Light rail transit - 3,750 5,060 30 

BJs . - , 2,610 3,070 »3,590 



> Not applicable. • 

» Propulsion only. ^ , 

* All form; of energy, computed on a door-to-door basif, adjusted for ttundabout journeys. 

« Energy savid (lost) per passenger-mile of travel induced by new prdgrams. 

•for new express bus service; regular urban bm service woulJ show smaller savings. 



[From Hearing held October 6, 1977, before the Senate Subcommittee 
on Transportation oi) the Conj^e^sional Budget Qffice Report "Urban 
Transpbrtation and Energy: The Potential Savings of Different 
Modes,7 p. 134-137, 182-186, and printed for use of^the Senate Com- 
mittee on Environment and Public Works.] ^ 

<l!x'cerpt From Comments Prepared by the Metropolitaifwv 
Atlanta Rapid Transit Authority 

Thf paper "Urban Transportation and Energy : The Potential Sav-^ 
ings 6f Different Modes", prepared by the Congressional Budget Office 
in September^ 1977 concludes, among other things, that "new rail 
rapid transit systems adtually waste energy rather than save it" and 
' that/; "In view of the limited energy conservation potential x)f rail^ 
rapid transit and the enormous capital costs of such systems, expehd- * 
iture pf federal funds on these systems for purposes of energy con- 
servation appear^ to be misguided and possibly even counter , 
productive." 

/This finding, admittedly surprising in view of its contradiction on 
conventional wisdom as the CBO researchers themselves point out, . 
is arrived at after a comparison of the aggregate measures of energy 
/use of alternative .urban transport modes, leading to an estimate of the 

/ energy that would be conserved (or wasted) by switching from cer- 
tain modes (including the private autompbile) to others such as raU 
rapid transit and buses. 

'This paper contf^ins serve'ral erroneous assumptionSPmd generali- 
zations in its handling of the data, which if corrected Could well lead 
to totally different conclusions. These will be discussed in delail » 
below. However, the study's major shortcoming is the fundamental 
premise on which it is based ; that is, it analyzes relative energy ii)- 
tensiveness of the'different urban transportation modes regardless of^ 
source: In the analysis, the ener^ consumption of the different modes 
IS converted to a common unit. (British Thermal Units or BTU's). No 
reference is found anywhere in the report, however, to the fact that all 
energy consumed by rdkd-oriented public or private transportation 
(cars, carpools, van pools and buses) is generated from petroleum 
products, whereas rail public transportation is unique in that elec- 
trically powered vehicles operate on electricity which is ( or can be) 

produced entirely from coal and other non-petroleum sources, 
^..^Anv one who is even remotely ^ware of the so-called "energy crisis" 
19 fully cognizant that this situation originates not from a scarcity of 
all sources of energy, but from the fact that the United States economy 
has come to depend heavily on a specific source of energy, petroleum, 
the domestic availability of which is rapidly being depleted, and that 
as a result the United Stated has come to depend largely on jpreign 

supipliers for its oil. This dependency has created a seriously iterio- 
rating Balance of payments probrem for this countrv, and potemiiimy 

a precarious situation in which the economy of the United States 
could be "shut off" at will overnight by political factors beyond the 
controj of this^nation. 
President Carter's energy message clearly points out the iunda- 

'^mental^ nature of the energy crisis : / ^ ^ 

(227) - 
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The heart of our energy problem is that our demand for fuel keeps rising 
more quickly than our production, and our primary ipeans of solving this problem 
is to reduce waste and inefficiency^ 

Oil and natural gas maKC up 75 percent of our consumption in this country, 
but they represent only about 7 per cent of our reserves. Our demand for oil has 
been rising by more than 6 per cent each year, but domestic oil production has 
been failing lately by more than 6 per cent. Our imports of oil have risen 
sharply — making us more vulnerable if supplies are interrupted — but early in 
the 1980*8 even foreign- oil will l>ecome increasingly scarce. If it were possible 
for world demand to continue rising during the 1980'8 at the present rate of 5 per 
cent a year, we could use up all the proven reserves of oil in the entire world by , 
the end of the next decade. 

Accordingly, the principles behind the President's plan and goals 
for 1985 caU for a reduction in the consumption of petroleum-gener- 
ated energy .and a shift to other forms of sources energy, primarily 
coal and eventually solar energy. Specifically these goais are: 

. To reduce the annual growth rate in our ener^sdemand to. 
'^less than 2 per cent; \ 
To reduce gasoline consumption by lO per cent ; 
To cut imports of foreign oil to 6 million barrels a day, less than 
half the level it would be if we did not conserve ; 

To establish a strategic petroleum reserve of one billion barrels, 
about 10 mdnths' supply ; 

To increase our coal production by more than two-thirds, to 
over one billion ton^ a year; 

' To insulate 90 per cent of American hoifPe§lmd*all new build- 
X- in^;and' 

C^Tb use solar energy in more than 2^ million homes.. 

I It is inconceivable how the Congressional Budget Office could have 
completely ignored the heart of the energy problem in analyzing en- 
ergy intehsiveness of^ different urban transpbrt modes. The United 
States jconsumes about 18 million barrels of oil per mky. Of this more 
than 5€i per cent is for transportation. High'way vehicles consun^ 80 
per cent of that petroleuni, and the private automobile uses 71 per cent 
of that share. In other words, the private automobile us^ds up to 34 

ger cent of the total amount of petroleum consumed in the United 
tates. The CBO report dpes not even- allude to these facts and instead, 
in its very introduction the CBO report states: 

However, energy is not of primary importance to transportation : less than 20 
percent of the costs of owning and operating a car are traceable to gasoline and 
less than 5 percent of the costs of urban public transportation are related to 
fnel. Thus, from the vantage-point of the provider of transport service, costs 
other than fuel costs (for example vehicle purchase costs, labor costs^ repair 
costs, etc.) tend to be largest, thus relegating fuel costs^to a position of secondary 
importance. 

True, but are we actually dealing with the costs of engrgy as a 
component of transportation's total costs? Or are we talking about 
conserving a depleting resource regardless of its present, artificially 
low, price to the usitc--E)oes the' present price of gasoline reflect the ^ 
impending scarcity of this source of energy ? Certainly the CBO would 
not suggest that the unavoidable Shortage of petroleum will not be 
eventually reflected in the energy component of transportation costs. 
The statement above is illustrative of haw the CBO has coiipletely 
missed .the point : even assuming that urban . razl transportation is 
more eriergy-intensive than highway-vehicle oriented transportation^ \ 
rail tramit can he powered hy an energy source that does not use any 
petroleum, ^ ' .> 



B. Excerpt From Comments Prepared the Regional Transh 
portation Authority (Chicago) 

, , . When the oil embargo of 1973 was in effect, a series of quick and 
otherwise imdistinguished computations were carried out to see 
whether mass transit might be of some use in conserving energy. It 
was reasoned that if the nation used little oil during the years when 
mass transit flourished and automobiles were not yet in expensive tlse, 
then a- return to a modem version of that condition would greatly 
reduce oil use< The overwhelming numbers of automobiles, well in 
excess of 100 million new and increasing every year, lead the analysts 
to conclude thi^ argument was not realistic. There are simply too many 
cars in comparison to the 50,000 odd transit vehicles. It would taKe at 
least 15 years according to traditional calculations to develop enough 
public transportation nationwide to replace a si ^ificant portion of 
auto trips. This /misunderstanding of the potential of transit to in- 
fluence trips came from the simple arithmetic comparison of numbers, 
of assuming that trips are based purely on number of occupancy seats 
available; * 

To determine whether transit had any potential for alleviating the 
energy crisis, analysts began canying out detailed theoretical calcula- 
tions; Unfortunately, the only data available, giving relative efficiencies 
of bus engines as compared to car engines for example, limited ianalysis 
to an established procedure of computing relative efHcicricies of transit 
vehicles versus automobiles. Thus a bus and a car traveling side by side 
on an expressway could be directly comj)ared' to see which used less 
energy^ Electric rapid transit poSed a special difficulty since gasoline is 
not used and a conversion must be made based on various assumptions 
to convert kilowatts to some "equivalent' gallons per mile, a question- 
able approach at best. 

Assumptions also had to be made about the number of people riding 
on a bus or car, and here a e^reat dichotomy developed. At rush hour, 
transit is packed and the efficiency is very high; after rush hour, and 
especially after midnight, transit has few riders and is very inefficient. 
How can this be reconciled into a single number ? There is no way to do 
this to produce a unique answer^ Depending on how the averages are 
takeii^ any ftind of efficiency can be^computed; The hope was that some- 
hoiir these ybipputations for an individual bus or car would reflect total 
energy us^pattems within the community. 

Thus reports became long and involved, with any prescribed result 
being possible by simply juggling one or another of the complex as- 
sumptions. This unfortunate theoretical approach, so widely us^, has 
led to more confused conclusions and blind alleys than would have been 
thought possible. 

' Reports of transit advocates thus contradicted reports of automobile 
advocates. A transit operation ior example would point out that a large 
bus, with a rush hour load of 70 people, operating at least a part- 
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express type service generates (70 passengers) X (6 miles/gallon) == 
420 passenger miles per gallon. A driver-alone compact car getting 20 
miles per gallon would be achieving (20) X (1) =20 passenger miles/ 
gallon. For an automobile' to compete with the bus at rush hour, it 
• would need to achieve 420 miles per gallon. 

Detractors of this computation complain that the bus must make a 
relum trip, whereas the car does not, so that if the loading is less on the 
return trips then some kind of average should be taken to reduce this 
valuQ of 420. Advocates of transit point out this type of efficiency is 
achieved every day all over the country. 

Comparative computations with electric rapid transit and commuter 
trains reveals an even deeper level of erratic reasoning. Proponents of 
transit like to point out that electric powered service does not operate 
qn aH.^Electricity can be generated from water, coal, nuclear or*the 
chemicalization of garbage. In cities such as Seattle and San Francisco, 
all power is hydroelectric, generated at large dams. In Chicago, electric 
power, is from combined coal and rtnclear sources. Oil as a source of 
electrical power is fast disappearing irDuse and w^ll continue to be used 
less as more coal is available. ' 

Yet analysts persist in the notion that the kilowatts of power can 
be effectively replaced through* engineering conversion to a meaning- 
ful "miles per gallon of gasoline" when ip fact rapid transit systems 
use no gasoline. Then, by assuming very low load factors ^nd using 
large average trip distances by gas guzzler'cars to ^ret to the transit 
station, analysts are able to so^tnrderestimate the efficiency of trains 
as to recommend that rails should ^%e paved over and the passengers 
. transferred to buses. 

These convoluted arguments thus purport to show the Nation would 
be better off if people stopped using electrical energy to ^et to work 
and instead used buses; this leads to the non-sensical conclusion that 
the Nation can reduce oil consumption hy usinj^ move oil. Legislators 
should not be surprised with polls showing American's faith ih institu- 
tions to be on the decline. / * 

These highly complex arguments arp^often bent toward other ends. 
If one agency or another wishes to inhibit confetruction programs for. 
rapid transit, so that the money can be allojcated to other needs, it can 
be easily arranged to produce a computer based document "proving" 
the point that transit does noi save energy. A press release on nation- 
wide television then announces such findings, Has happened, but 
fails to mention spch things as the fine points ol'exchanging electrical 
for oil energy. It is an example of how easily technical problems lend 
themselves to misinterpretation by those who stand to gain from 
convoluted arguments. / 

Regiirdless of the details of these familiar techniques for computing 
transit efficiencies, all contain the same basic error in analysis : they . 
neglect the feedback effect between automobiles and transit. Transit 
suppresses automobile use. This ability of transit to eliminate miles 
not by attracting auto users but simply by discouraging trips is in 
many cases more effective in saving energy than other considerations. 
The value of transit can not be determined from computing gasoline 
use requirements of individual vehicles. The true answers lie else- 
where. ... 



C. Soft versus Hard Path^ Amory Lovins et al. 

ENERGY STEATEGY: THii ROAD NOT TAKEN? 
^jh (By Amory Ix)viiis)* 



2,1. OVERVIEW 



Where are America's fprmal* or de acto energy policies leading us ? 
Where might we choose to go instead ? How can we firid out ? 

Addressing these questions can reveal deeper questions — and a few 
answers — that are easy to grasp, yet rich in insight and in interna- 
tional relevance. This chapter will seek to explore such basic <?oncepts 
in energy strategy by ouUming and contra^ing two energy paths thafc 
the United States (or, bjWalogy, other countries) might follow over 
the next fifty years— long^iiough for the fuU implications of change, 
to start to emerge. The first path resembles 1&76-7 federal policy and 
is essentially an extrapolation of the. recent past. It relies on rapid 
expansion of centralized high technologies to increase supplies of 
energy, especially in the form of electricitv- The second path combines 
a prompt and serious commitment to efficient use of energy, rapid de- 
velopment of renewable energy sources matched in scale and in energy 
quality to end use need^, and special transitional fossil fuel technol- 
ogies. This path, a whole greater than the sum pf its parts, diverges 
' radically from incremental past practices to pursue long-term goals. 
It does not try to wipe the sjate clean, but rather to redirect our ftture 
/efforts, taking advantage of the big energy systems we already have 
* without multiplying them further, ' 

Both paths, as will be arj^ued, present difficult— but very different- 
problems. The first path is convincingly familiar, but the economic ' 
and sociopolitical problems lyin^ ahead loom large, and eventually, 
Perhaps, will prove insuperable. The second path, though it represents 
a shift m direction, offers many social, economic, and geopolitical ad- ; 
vantages, including virtual elimination of nuclear proliferation from 
the world. It is in^portant to recognize that the two paths are mutually 
e?cclusive. Because commitments to the first may foreclose the second, 
„ we must soon choose one or the other— before failure to stop nuclear 
proliferation has foreclosed both,* I 

^ilzu^^ t?,*^'^^^ii^I.^^J^^^^ !?y FriendB of Uie Earth. Reprinted with per. 
Svffi^p "if^^K ^5)^5^**°^ Company. Amory Lovlna la the Britlah wpreaentatlvrof 
Frlenda of the Earth, a U.S. nonprofit conserratlon group. 

!nrti;2H^i' *^^Pt^®''^'*t.E£°?5'^°°' ABsljfned to yie comiMinents of the two paths are only < 
IhVrf^J^A^S? F^'^^^^^Z^' ^°r« "5*^^ cpmpotatfona, now belnj? done by several groups In 
n«t «f-n^?i;*S'«^^ ; °' technical detail which, thoavh an essential 

■iS? fi«E* ^£Jr?** *° fondameptal concepts. This chapter ^11 accordingly 

S^Sth^Snl^i^l^^S^^^""•'^*'^^Ll?^^^^ precision or completeness. See Chapter Three fo> 
3tetl^n« technical detaUs are ^ven In later chapters anSthpIr 

hTthP Vi^t^^f^n^^^ ^^''^^ analysis to be pofallshed In 1977 

s\';t^S2Vfc'th^^^ Cambridge. Massach«. 
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2.2. HARii ENERGY PATHS 

Most official proposals for future U.S. energy policy embody t^ie 
twin goals of sustaining growth in energy consumption (assumed to 
be closely and causally linked to GNP and to social Avelfare) and of 
minimizing oil imports. The usual proposed solution is rapid expan- . 
si6n of three sectors: cbal (mainly strip-mined, then made into elec- 
tricity and synthetic fluid fuels) ; oil and cas (increasingly from Arctic 
* and offshore wells) ; and nuclear fissionn[ eventually in fast breeder 
reactors). . All domestic resources, even naval oil reserves, ai-e- 
squeezed hard— -in a policy that David Brower calls "Strength 
Through Exhaustion." Conservation, usually induced by price rather 
than by policy, is conceded to be necessary but it is given a priority 
'more rnetorical than real. "Unconventional" energy supply is rele- 
gated to a minor role, its significant contribution postponed until 
past 2000. Emphasis is overwhelmingly on the short term. Long-term 
] sustainability is vaguely assumed to be ensured by some eventual 
^ combination of fission breeders, fusion breeders, and solar electric- 
ity. Meanwhile, aggressive subsidies and regulations are used toehold 
down energy prices well below economic and prevailing international 
levels so that growth will not be seriously constrained, ' 

Even over the first ten years (1976^1985), the supply enterprise 
typically proposed in such projections is impressive. Oil and gas ex- 
traotian s/iift dramatically to offshore and Alaskan sources, with 
nearly new oil wells 1bnshore()bf/the contiguous forty-eight states 
alone. Some 170 new coals mines open, extracting about 200 million 
tons pier year e^ch from eastern und^ground and strip mines^ plus 
120 million from western stripping. The nuclear fuel cycle requires 
over one huridried new uranium mines, a new enrichment plant, some 
forty fuel fabrication plants, three fuel reprocessing plants. The 
electrical supply system, more than doubling, draws on some 180 
new 800 megawatt coal fired stations, over one hundred forty 1000 
megawatt nuclear reactors, sixty conventional and over one himdred 
pumped storage hydroelectric plants, and over 350 gas turbines. 
'Work begins on new industries to make synthetic fuels from coal and 
oil shale. At peak, just building (not operating) all these new facili- . 
ties directly requires nearly 100,000 engineers, over 420,000 crafts- 
people^ and over 140,000 laborers. Total indirect labor requirements 
are twice as great.' 

This ten year spurt is only the beginning. The year 20Q0 finds us 
with 450 to 800 reactors (including pertiaps eighty fast jt)Fe^ders, 
each loaded with 2.5 metric tons of plutonium), 500 io 800 huge 
coal-fired power stations, 1000 to 1600 new xoal mines and some 
fifteen million electric automobiles. Massive electrification — "the most 
important attempt to modify *the infrastructure of industrial society 
since the railroad" ' — is largely responsible for the release of waste 

« The foregofnir data are from M. Carasao et al.. The Bnerffy Supply Planning Model, 
PB-245 382 and PB-246 883 (SprinRfleld. Vlr|?inla : National Technical Information Servr 
ice» Becbtel Qprp. report to the National Science Foundation fNSPl. August 1976). The 
figures assume the production goals of the 1075 State of the Union* Messajre. Indirect lahor 
reqnirements are calculated by C. W. Bullard and D. A. Pilati. CAC Document 178 (Septem- 
ber l»75r, Center for Advanced Computation, University of lUinois at urbana-Cfaampaigo. 
See Chapter 1.2.* 

* I. C. Hupp and R. Treltel. "The Economics of Nuclear Power : De Omnibus Dubitandum," 
1076 (available from Professor Bupp. Harvard 'Business School). 
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heat sufficient in principled warm the entire freshwater runoff of 
the contiguous forty-cigJit states by 34-49° F.* Mining coal and ura- 
njum, increasingly in the arid West, entails inverting thousands'of 
communities and millions of acres, often with little hope of effective 
restoration. The commitment to a long-term coal economy many 
times the scale of t6day's rnakes the doubling of atmospheric carbon 
dioxide concentration early in the next century virtually unavoid- 
able, with the prospect then or soon thereafter of substantial and 
perhaps irreversible changes in global climate.^ Only the exact date 
of such changes is in question. 

TM main ingredients of such an energy future are roughly sketched 
m Figures 2-4v For the period up to 2000, this sket€h is a composite of 
recent Projections published bv the Energy Research and Develop- 
nient Administration (P:RDA), Federal Energy Administration 
(FEA), Department of the Interior, Etxxon, and Edison Electric 
Institute. Minor and relatively constant sources, su'cli as hydroelec- 
tricity, are omitted; the nuclear component represents nuclear heat, 
which is roughly three times the resulting nuclear elcctnc output ; fuel 
imports are aggregated with domestic production. Beyond 2000, the 
usual cutoff date of present projections, the picture has been extrapo- . 
lated to the year 2025 — exactly how is not important here — in order 
to show iijs long-term implications more clearly.® ^' 

2.3. WHY HARD PATHS FAIL . 

The flp,ws in this type of energy pplicy have been pointed out by 
critics in and out of government. For example, despite the intensive 
electrification— consuming more than half the total fuel input in 2000 
and more thereafter — we are still short of f gaseous and liquid fuels, 
acutely so f i-om the 1980s on, because of slow and incompletefsubstitu- 
tion of electricity for the two-thirds of fuel use that is now direct. De- 
spite enhanced recovery of resources ih'the ground, shortages steadily 
deepen in natural gas— on which plasties and nitrogen fertilizer^ de- 
pend—and, later, in liquid fuel for the transport sector (half our oil 
now nms cars). Worse, at leasp half the energy growth never reaches 
the consumer because it is 16st earlier in elaborate conversions in an 
increasingly inefficient fuel chain dominated by electricity generation 
(which wastes about two-thirds of the fuel) and coal conver^jon 
(which wastes about one-third). Thus in Britain since 1900, primary 
energy— the input to the fuel chain— has doubled while energy at the 

concerning waste heat and RrojectlortR to 2000 are based on data' in the 
1975 Lnercy Resoarch and Development Admlrfctratlon Plan (ERDA-48). 

OR Bolln. • Enerpry and Climate." Secretariat for Future Studies (Fack. S-lOn 10 Stock- 
holm) ; S. H. Schneider and R. D. Dennett. Amhio 2:65-74 (197n) : S. H. Schneider. The 
^a^^j{VS^^'i!^Ali?.^^cJ''^^ '' Plenum. 1976) : W. W. KeUocp and S. H. Schneider, Science 
/8fi :116a :72 (1974) i S. H. Schneider. J. Atmos.^Sci. 52:2060-66 (1975) : W. W. KeUoffc 
. Effects of Humitn Activities on Global Climate," (Geneva: WorldnMeteroIocical Oriranlza- 
tlon^ October 1976), and ^'Global Influences of Mankind on the Climate." In J. Gribbln. cd . 



15. 144-97. The C0» pjroblem. as HSfele shows, Is remarkably Insensitive to technical (e.g.] 
nuclear> assumptions W a hl^h energy future Is assumed. : 

• FIjfure 2-1 shows <$nly nonagricultural energy. Yet the sunlight participating In photo* 
synthesis In our harvested crops Is comparable to our total use of nonacrlcultural energy, 
while the sunlight falling on all U.S. croplands and grazing -lands Is about twenty-five tlm«a 
the nonagrlcultnral energy. By any measure, sunlight Is the largest single energy input to 
the U.S. economy today. s , ^ a,^ 
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point of end use — tho.^car, furnace, or machine whose function it 
fuels — has increased by .only a half, or by a third per capita; the other 
half of the growth went to fuel the fuel industries, which are the 
largest energy consumers. ^ ^ 
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FiGUBE 2-1 

Among the most intractable barriers to implementing Figures 2-1 is 
its capital cd^t. In the 1960s, the total investment to increase a con- 
sumer's delivered energy supplies by the equivalent of one barrel of oil 
per day (about 67 kilowatts of heat) was a few thousand of today's 
dollars— of which, in an oil system, the wellhead investment in the 
Persian Gulf 'was and still is only a few hundred dollars. (The -rest is 
transport, refining, marketing, and distribution.) Tlie capital inten- 
sity of much new ^coal supply is still in this range. But such cheaply 
won resources can no longer stretch our. domestic proc^uction of fluid 
fuels or electricity; and Figure 2-1 relies mainly on these, not on coal 
burned directly, so it must bear the full burden of increased capital 
intensity. 

That burden is formidable. For the North S^a oilfields coming into 
production soon, the investment in the whole system is roughly $iO,- 
000 to deliver an extra barrel per day (constant 1976 dollars through- 
out) ; for U.S. frontier (Arctic and offshore) oil and gas in the 1980s 
it will be generally Tn th^.range from $10,000 to $25,000; for synthetic 
gaseous and liquid fuels 'made from ctol, from $20,000 to $50,000 or 
moreper daily barrel. j 

The scale of these capital costs is generally recognized in the in- 
dustries concerned. What is less widely appreciated-r-partly because 
capital costs of electrical capacity are normally calculated per in- 
stalled (not delivered) kilowatt and partly because whole system costs 
are rarely computed — is that capital cost is many times greater for new 
systems that make electricity than for thos6 that bum fuel directly. 
For coal-electric capacity ordered today, a reasonable estimate would 
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bo about $1T0,000 for the delivered equivalent of one barrel ot^bil per 
day: for nncloar-oloctric capacity orderedf today, about $200,(XXK- 
ff^'HMMMiH. I (tu^ cuhilul cost peV delivered kilowatt of electric 6n- 
er^ emerges as roughly pjie hundred -times that of the traditional 
direct fuel technologies on ^ivhich our Society has been built/ 

The capital intensity of coal conversion and, even more, of large 
electrical stations and distribution networks is so great that many 
analysts, such as the strategic planners of the Shell Group in London, 
have, concluded that no major country outside the Persian GiHr can' 
afford these centralized high technologies on a truly large scal^, large 
enough to run a country. They are looking, in Monte fJanfield's phrase, 
like future technologies whose time has passed. 

Relyjng heavily on such technologies, the 1976-1985 energy pro- 
gram proposed in the January 1975 State of the Union Message turns 
out to cost over $1 trillion (in 1976 dollars) in initial investment, of 
^: .which febout 70 to 80 percent would be for new rather t]jan replace- 
' ment pJants.^ The latter figure corresponds to about three-fourths of 
cumulat*^e net private domestic investment (NPDI) Aver the deoacie 
(assuming that NPDI remain^ 7 percent of gross natiohal product and 
that GNP achieves real growth of 3.5 percent per year despite the ad- 
verse effects of the energy program on. other investments). In con- 
trast, the epergy sector has recently required j»nly one-fourth of 
NPpi. Diverting to the energy sector not only this hefty sh^re'of dis- 
cretionary inv;estment but also about two-thirds of all the rest would 
deprive other sectors th^t have theit own cost escalation problems 
and their own ^|Hteonstituencies. A powerful political response 
could be expecte^^^Bthis capital burden is not temporarv; further 
up the curves tends to increase, and much of what 

might have beenPfnougnt to be increased national wealth must be 
plowed back into the care and feeding of the energy system. Such 
long lead time, long payback time investments might also be highly 
inflationary. ^ 

Of the $1 trillion plus just cited, three-fourths would be for elec- 
trification. About 18 percent dt the total investment could be saved just 
by reducing the assumed average ia76-1985 electrical growth cate from 
•6.5 to 5.5 percent per year.« Not surprisingly, the colrnbination of dis- 
proportionate and rapidly increasing capital' inte'hsity, long lead times, 
and economic responses is already proving awkard to the electrifc util- 
ity industry, despite the protection of a 20 percent taxpayer subady on - 
new power stations.^° "Probably no industry," observes Bankers Truk 
Company, "has come closer to the edge of financial disaster." In many 
counfrries^ today an effective feedback loop is observable : large capital, 
programs poor cash flow -^ higher electricity prices -> reduced de- 

^Thp cflpital coats for frontier fluids and for electrical systems can be readily calculated 
from the data base of the Becbtel model (see supra note 2). 

"The Bechtel model, uslnip 1974 dollars and nasiimlnir ordering In early 1974. estimates 
direct construction costs totallnjf $559 billion. Includlnir work that la In proffreas but not 
yet commissioned In 19Rr; Interest. d*slim. and adralnlstrntlon— but njot land, nor escala* 
tlon beyond the ONP Inflation rate— brlnif the total to «743 blUlon. Includlnir the cost of^ 
land, and corrertlnff to a m6 ordering date and 1976 dollars. Is estimated by M. Carasso to 
yield over $1 trillion. ' 

» M. Carasso et al.. supra note 2. 18^. - , j - , 

iJ' J^^^^^ "]P'^t^{ment PfJinhlnjr In the Enerey Sector." rBT^479 /BerkeW, 

nlii^JUl^ i ^^^""7. Berkeley Laboratory, 1 March 1976). ge* alao T. D. Monnt * L: D. 
Chapman. In.Proceeditioa of the Workshop on Energu Demand (22-23 May 1976) CP-76-1 
(Laxenburg. Austria : IIASA. 1976). p. 164. * , . v-ir 
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mand growth ^ worse cash flow -> increased bond flotation -> in- 
creased debt-to-equity rt^tia, worse coverage, and less attractive bonds 
— > poor bond sale's -> woi^e cash flow -> higjier electricity prices 
' -> reduced (even negative) demand growth ana political pressUre on 
utility regulators —> overcapacity, credit pressure, %nd higlier cost of 
money -> worse cash flow, etc. This "spiral of impossibility," as Mason 
Willrich has called it, is exacerbated by most utilities' failure to base 
hisjiijric prices on the long-run cost of new supply rtlwis some must now 
tell their customers that the current dollar cost of a' kilowatt-hour will 
'treble by 1985^ and that tworthirds of that increase will be capital 
charges for new plants. Moreover, experience abroad suggesfs that even 
a national treasury cannot long afford electrification: a New' York 
State-like pGcition is quickly reached, or too little nioney is left over 
to finance the energy tises^ or both. 

2.4. IMPROVING EXERGY EFFICIENCY 

• Summarizing a similar situation in Britain^. Walter Patte^oit con- 
cludes : "OTficijil statements identify an aTiticipated 'euergy gap' which 
can be filled 0Tiljr'\Vith nuclear electricity; the data ^Iq not support any 
such conclusion, either as regards the 'grtp' or as regards'the capability 
of filling it with hulear electricity." We have sketched one form of the 
latter argument ;le^ us now consicW the fomer, * > \. • 

Despite the steeply rising capital intensity of new energy supply, 
forecasts of energy demand made as recently as 1972 by such bodies 
as the Federal Power Commission and the Department of the Interior 
wholly ignored both price elasticity of demand arid energy conserva- 
tion. The Chase Manhattan Bank in 1973 (and again in 1976) saw 
virtually no scope for conservation save by minoi' curtailments: the 
eflSciency with which pnergy produced economic outputs wa||. assumed 
to be optimal already. In 1977, some analysts ^till predict economic " 
calamity if the United States does not continue to consume twice the * 
combined*^neJr^ total for ^^frica, the rest*of North and Soutlv^mer'- . 

~ ica, and Asia except Japan. Butryjiat have more careful studies taught, 
us about the scope for doing beltefr with the energy we have? Since w6 
,cah't keep the bathtub filled because , the hot water keeps ^running 
out, do we' really /as Malcolm MacEwen asks) need a bigger water 
heater, or could we do better with a cheap, lo\v technology plug? 

^ There are two ways, divided by a spmewhi*t fuxisy line, to do more 
with less energy. First, we can plug leaks andnjfie thriftier technolo- 

fies to produce exactly the same output of a^lods and services — and 
ads ana nuisances— as before, substituting other resources (capital, 
Resign, managemeht, care, etc.) for some of the energy we formerly 
lised. When rhea^re^^f this type use toda;^'s technologies, are advan- 
tageous today by con\»ntional ecdnomic criteria,, and have no signifi- 
cant eflfect on lifestyles, they are called "technical fixes." 

In addition, or instead, we can make and use a smaller quantity or 
a different mix of the otltpiit^hemselves, thus to some degree chang- 
in|E^ (or reflecting ulterior changes in) our lifestyles. We might do. 
this because of changes in personal values, rationing by price or 'other- 
wise, mandatory curtailments, or gentler inducements. Such "Social 
changes'' incftide carpoolihg,, smaller cars, mass transit, bicVcles, walk- 
ing, opening windows, dressing to suit the weather, and extensively 
recycling materials. Technical fikes; on the other han^, include thermal 
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"insulation, heat pumps (devices like air conditioner^ that move heat 
. around — often in either direction — rather than making it from 
scratch) , more efficient furnaces and car engii;ies, lessoverlighting^nd 
overventilation in commercial buildings, and recuperators for. waste 
heat in industrial processes.' Hundreds of technical and seitiitedhnical 
analyses'of both kinds of conservation hhve been done; in the last two 
years especially, much analytic progress has been made. 

'The'oretical analysis suggests that, in the long term, technical fixes 
. alone in the United States could probably imprtjvc energy , efficiency by 
a factor of at least three or four." A recent I'eview of specific practical 
measures cogently argties that with only those technical fixes that could 
be in;plamented by, about the t4rn of the ceiitury, Americans could 
nearly double the efficiency witH which they use ejiergy.^^ Jf that is cor- 
rect, economic activity could incre^ise steadily with approximately con- 
stant primary energy use for the next few decades, thus stretching' 
present energy- supplies rather than having totdd massively to them. 
Ope careful comparison shows ihn)i after correcting for differences of 
climate, gepgraphy, Ifydroelectric capacity, etc., Americans would still 
use about a third less energy- than they do nqw if they wereUs efficient 
as the Swedes (who see much room for improvement 1n theii^y)wn.effi- 
^ciency)." 'U.S. per capital energy intensity ^too, is about twice that of 
West Germany in, space heating, four times Tn transport.^* Much of the 
difference is attribntable to technical fixes. / ' 

Some technical fixes are already under waj in thfe United States. 
E.xtensive new federal ancT state legislation is starting to, be imple- 
menTwJ. Many factories lAfre ctit tens of percent off their fuel cost per 
unii^utput, of tea with-fcl-actically no capital investment. N^w 1976 
cars averaged 27 pereenttBetter mileage than J974 models. And.there is 
.overwhelming evidenc(j#]iat technl^l fixes j^r6 generally. much cheaper 
than increasing energy supply, as well as quicker, safer, and oif more 
lasting benefit. They are/also better for secure, broadly based employ- 
ment using existing skills. Most energy conservation measures and the 
shifts of consumption that they occasion are relatively labor-intensive; 
Even makin^ft: more ehergy-effi'cient^home appliances is about twice as 
good for jobs as i.s building power stations : the latter js practically the 
least labor-intensive major investment in the whole ecpnomy. ' ^ 

The capital savings of conservatW-are particularly impressive. In 
tlie terms used above, tlie investments needed to save the equivalent 
of an extra barrel of-ooil per day are often zero to $3500* generally 
uncjier $8000, and^ at most about' $25,000— far 'Jess than the amounts 
needed to increase most kinds of energy "supply. Indeed, to use energy 
efficiently in new buildings, especially commercial ones, the additional 
capital cost is often negaiive: saviries on 'heating and cooling equip- 
ment more than pay for the other modifications. . ■ : 

To take one major area of potent\|l saving, technical fjxe^ in new 
buildings— almost anywhere 'in the world — can save 50 perdent or 
more in office buildings, and 80 percent or more in some new XJ.S. 

\ — - > ^ ' ; ^ 

Ami-rjcan TnstltntP of Physics Conference Proceedings No. 25. Emdent V$e of Energy 
(New York : AIR lOTHK pi.mmarlzed In Phui^irt, Today, Anjrnst lOTr.. ' ^ . , 

T ""^R«R8 R. K. WllllnmB. Hull Atom\ Scienti St :9, .^0-38 fNovomher 1976) and 
^^^!lVV^oijy Review \n press /1977> : see aJso T. ^?chlp^er. Ann^Rev/Energl /:455-S"s 
/i«?5? Socolow, "The Coming Ape of Conservation," Ann. Rev. Hnergy 2: In. 

u« Schln6er and A..T. Llr-htenberff. Science J9i :100i~lH n07«) 
m«n?o;"iYS^"TT^'/? R.K- White. "Coiftpflrlson of Energry Con^mptlon Between 'West Oer. 
.msy Statefl", (Memo Park, CallfornUi :;^tftnford Research Institute. June 



houses.*'^ A recent American Institute of Architects ^study concludes 
that, by 1990, ipiproved desifrn of new buildings and modification of 
ojti ones could save a third of our current fotal JJ.S. energy use — ftnd 

. save money too. The pajrback time would be ortly half that of the al-, 
temi^tive investment m increased energy supply, sp the same capital 
could be used twice over. , ' 

. A second major area lies in "cQgenerTition," or the generating pf 
electricity as 'a by-product of the process steam nonnally produced in 
many industries. A Dow-study chairefd. by Paul McCracken reports 
that by 1985 U.S. indast'ry could meet approximately half its own 
electricity needs ^cgmpAred to about a seventh today)' by this means. 

. Such co^eneration would save $2(KS0 billion in investment, save fuel. 
' eqtHvalent to two to three million barrels of oil pej day, obviate the. 
jieed for more than^ fifty lajge reactors, and (with flattened utility 
rates) yj|ld at least 20 percent pretax return on marginal investment 
while reducing the price of electricity to consumers," Another meas- 
ure of the-potential is thatf ogenertion, whose contribution to U.S. elec- 
tricity suppjy has fallen irom about 15 percent in 1950 to about 4 per- 
cent todayfstill supplies about 12 percen^t in West Germany. Cog^ner- 
ation and more efficient use of electricity could together reduce U.S. 
use of ele^i^icity by a third and central stadon generation by 60 pev- 
cent.'^ Like district heatihg (distribution of wasfe heat as hot water 
viaMnsulated pipes to heat buildings), U.S. cogeneration. is held back 
only by institutional barriers' Yet these are smaller tlian those that. 
were overcame when the present utility industry was established. 

So great is the scope for technical fixes now that" the U.Sf. could 
spend several hundred billion dollars on them iilitially f)lus several 

' hundred million dollars per day-:^and still save money compared with 
increasing the suppy ! And one wouTd still have the fuel (with^^ut-the 
environmental and geopolitical prohlejns of getting and using it). The 
barriers to^far more efficient use qf enersry arg^ not technical, nop in 

, anjg fundamental sense economic. So wily d^* we stand herc^, 
f routed, as Pogo said, by insurmountable. opp<f>rtunities? 

The answer— apart from po6r rhfoiTriation and ideological antipathy 
and rigidjty — is a wide array of institutional barriers, including more 
than 3000. conflicting and often obsol(\te building codes, an innovation- 
resistant building industry, l^irk of mechanisms' to ease the transition 



^i*^ A. D.. Little. Inc., "An Impact Assessment of ASHRAE Standard 90-75.*' report to FEA.. 
Qr-Tft.SOft, December lD7r>: .1. R. SneU et al. (National Bureau of Standard.s). "Energy Con- 
servation In Office Bulldl^nffs : Some United Stiites Examples," Jntertiatlonal CIB Symposium 
on Enerffy Conservation In the Built Environment (Bnlldlnff Uesefwch' Estahllsliment, Oar- 
* ston, Watf.cvrd, England. April 107ft (Hornby. Lanes,; Construction Press Ltd,'. 1070); 
Owens-CornlTip Flberjrla.s (Toledo. Ohio). "The Arkansas Story." 1075; E. Hirst, Scieuce 
/94:1247 (1070) : recent publications of' the American Institute of Architects (Washing- 
ton, D.C) : Piihln-MIndell-Bloome Associates. A Stud}/ of Exi/tting J^nergj/ Uftage on Long 
Island and the Impqc^ of Energy Conacrration, Solar Energy, Total Energy and WimUSya- 
iemn on Future Reqtlirements (N^w York. .SI October 107.1K 

"P..W. McCracken et^al. TndUHrial Energy Center Study, Daw Cliemlral Co, at al report 
to NSF. PB-2^'J fi24. NTia. Jun^ 1075, Two Important studies published more recently 
haVe examined a wider ranpe of sizes and types or copeneratlon systems and have concluded 
that the Dow report suhstnntlally underestimates the potential: S. E, Nvdlck et al!. '*A 
Studv offiTnplant Electric Power Generation In the Chemical, Pe^rolenm Reflnlncr. and PnPer 
and PulfVodustrles." Thermo Electron Corporation report to FEA. BR-Snn-O.^ft and -fir>0. 
NTia., AyV'1076 : and R, H. Williams. "The Potential for Electricity^ Generation as a By- 
product of Industrial Steam Production In New Jersey/' report to N..T. Cabinet Energy 
Committee (Princeton. New Jersey: Center for Enylronm&ital Studies. Princeton Unlvelr- 
8lty. 21 June 1076). 

"Ross and Wllwams. supra note 12, A further n quach saving In U.S. primary energy 
througlTTHn'entlw'economlc comWned heat and power stations and district heatlng^rlds — * 
which conUrreiKai at least half the U.S. population — Is calculated by J. Karkheck et al.. 
Science m MS-SS (1977). 
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from lands of work that we no longer need to kinds we do need, opposi- 
^iion by strong unions to schemes that would transfer jobs from their 
; members, to larger numbers of less "skilled" workers, promotional 
^■?hti]ity^rato structures, fee structures giving building'engineers a fixed 
percentage of prices of heating and cooling ecjuipment they install, 
inappropriate tax and mortgage policies, conflicting signals to con- 
sumeVs, misallocation of conservation's costs and benefits (builders 
w/ versus buyers, landloards vei^us tenants, etc.), imperfect access to 
/ capital markets, fragmentation of government responsibility, 'etc/ 
' ' Though economic answers are not always right answers, properjy 
using the markets we have (see Chapter 1.5) may be the greatest single 
step we cpuld take toward a susta^naGle, humane energy future. The 
sound economic principles wo need to apply^include flat (even inverted) 
utility rate structures rather than discounts for large users, pricing 
enorgv' accoMing to what poctra supplies will cost in the long run 
( long-run marginal cost pricing"), removing subsidies, assessing the 
total costs of onergi'-using purchases. over their whole operating life-' 
times ("life cycle costing"), counting the costs of complete energy, 
.systems including all support and distribution .sy.st ems, properly assess- 
ing and charging environmental cost.s, valuing assets by what it would 
cost to replace them, discounting appropriately, and encouraging com- 
petition through antitru.st enforcerrient (including at lea.st horizontal 
divestiture of giant cnerfry corporations^ . 

Such practicingof the market principles we preach could go very far 
to help us use energy- efficiently and get it from su.stainable source.s. 
Hut just as clearly, there ai^e things the market cannot do, like reform- 
ing building codes or utility practice.s. And whatever our mean.s, there 
is room for differences of opinion about how far we can achieve, the 
great theoretical potential for technical fixes. How fjir might we in- 
stead choose, or be driven to. some of the "social changes" mentioned 
earlier? ^ 

There is no definitive answer to this question— though it is arguable 
that if we are not clever enough to overcome the institutional barriers 
to implementmg technical fixes, we shall certainly not be clever enough 
to overcome the moi^ familiar but more ^formidable barriers to increas- 
ing energy supplies. My own view of the evidence is, first, that North 
Americans are adaptable enough to use techni^al^xes aJoTie to double, 
in the next few decades, the amount of social benefit wrung from each 
unit of end-use energy; and second, that value changes that could either 
replace or. supplement those technical changes are al.so occurring 
rapKllv. If either of these views is right, or if both are partly right, 
North Americans should be able to double end-use efficiency by the turn 
of the century or shorfly thereafter, with minor or no changes in life- 
, styles or values save iiu^reasing comfort for modestly increasing num- 
bers, then over the period 2010-2040 to shrink per capita primary en- 
ergy u.se to perhaps a third or a quarter of foday's.'« (The former 

rOf\«wn"^*QMin^" <""nn'ln ""PP"r^«/hls view: A.B. I^vlnR. Conaerver Societj^ Kotea 
(Ottawn Sripnrp ronncll of Cnnnrln. \fn.v/.lnne 197n). pp. .^-ifi Technirnl fixes nirrndv 

Inff «.mnnr m*^^ «^ ^ o^or f^nnflporr, commprnlQl. nnH holisP-hpnUnff secto/H : Bu«taln- 
oSav>^ PvP^fM^^^^^^^^^ K '^••^""^"^'•'1 to shrink per cnplU prlmnry rnprcy to jihont halt 

uf ^m^. '^"^^^ ^y^tem', have rathpr similar Rtriictu Xi^^K/potenUal 

hTrx^eof^cf'in'V^^^^^ In Rnropo Umio In North ^America n rlouhnnTmr^it 

quadrupnni ^^^^ "^^her than the North Amerl?an 
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would reach the per capita level of the wasteful, but hardly troglody- 
tic, French; the latter, the level of the New Zealandep or the 1970 
Swiss). Even in the case of fourfold shrinkage, the resulting society 
could be instantly recognizable to a visitor fi-om the 160s and need in 
no sense be a pastoralist'^ Utopia — though that option would remain 
open to those who may desire it. 

The long-term mix of technical fixes with structural and v^ilue 
changes in work, leisure, agriculture, and industry will require much 
trial and error. It will t^ke many years to make up our diverse minds 
about. It will not be easy — merely easier than not doing it. Meanwhile, 
it is easy only to see what not to do. . 

. If one assumes that by resolute technical fixes and modest social in- 
novation North Americqjis can double their ejid-use efficiency by 
shortly after 2000, then they could be twice as affluent as now with to- 
day's level of energy use, or as affluent as now while using only harftlie 
ena-use energy they use today.. Or they might be somewhere in pe- 
;^ tween — significantly ,more affluent (and equitable) than today but with 
'less end-use energy. . " , 

: Many analysts now regard modest, zero, or negative growth in the 
mte of energy use in iYidustrial countries as a realistic long-term goal, 
f^resent annual U.S. primary energy demand, foi- example, is about 
seventy-five quadrillion BTF ("quads") ,-jm4sniost official projections 
for 2000 envisage growth to 130-170 qjiiads. PlWever, recent work at 
the Institue.for Energy Analysis, Oak Ridge, under the direction of 
Dr. Alvin Weinberg, suggests that standard jJrojocbio'ns of energy de- 
mand are far too high because they do not take into aVourit changes in 
demographic and economic trends. In June 1976 the institute con- 
sidered that with a conservation program far more nlodest than that 
contemplate^ in this article, the likely range of U.S. yprimary energy 
demand in the year 2000 would be about 101-126 quad^, with the lower 
-end of the range more probable and end-use energy yeing abiiut^60-65 
quads, much less than is considered ht're. In early 197/, Pro^rf^rs^R. H. 
WillTanTB-and F. von Hippel of Princeton Universi^v^lrewise showed 
in their testimony to the Nuclear Regulatory Commission's GESMO 
hearings that 112 quads in 2000 could be considered a "business-as- 
iisual" projection assuming only the conservation measures already 
enacted, with further modest consen'^tion yielding only ninety-five 
quads. And, at the further end of the spectrupn, projections of U.S. 
^primary energy for 2010 being seriously studied, by the Committee on 
Nuctear and Alternative Energy Systems, a major U.S. National 
Research Council study due to report in mid-1977, ranged as low as 
about seventy quads (fifty- four quads of fuels plus sixteen of solar 
energy), with an even lower figure (forty to fifty quads total primary 
energy) beinsr examined. 

the basis for a coherent alternative to the path shown in Figure 
2^1, Ficrure 2-2 sketches a primary energy demand of about ninety-five 
quads for 2000 — a value that the above data suggest is by no means the 
lowest that could be realistically considered. Total energy demand 
.would gradaully decline thereafter as inefficient bnildincfs, machines,, 
cars, and energy systems are slgwly modified or replaced. Let us now 
explore the other ingredients of such a path — startiner with the "soft" 
supply technologies which, spumed in Figure 2-1 as insignificant, now 
assume great importance. 
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2.5. SOFT ENERGY -TECHNOLCK^IES 
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There exists today a body of ener^ technologies that hav^ certain 
specific features in common and that offer great technical, economic, 
and political attractions, yfet for which there is no generic term. For 

' labk of a more satisfactoiy term, I ^hall call them "soft" technologies : 
a textural description, intended to mean not vague, mushy, speculative, 
or ephemeral, but rather fle^xible,. resilient, sustainable, and benign. 
Energy paths dependent on soft technologies illustrated in Figure 2-2, 
will be called "soft" energy paths, as the "hard" technologies sketched 
in Chapter 2.2 constitute a "hard" path (in both senses). The distinc- 
tion between hard and soft energy paths rests not on how rfiuch energy 

Ms'u.sed, but on the technical and sociopolitical htmcture of the energy 
system, thus focusing owl attention on consequent and crucial political 
aifl[grences. , ▼ . , 

In Figure 2-2, then, the social Structure is significantly st^aped by 
the rapid deployment of soft technologies. These /i^&^^fined by five 
characteristics: ^' sZ.- 

1. They rely 6n renewable energy flows that%?e -always Ihere 
whether we (ise them or not, sydi as sun and wind'^&iid^egefation : 
on energy income, not on depletable energy capital.^ 

2. They are diverse, so tf^at as a national treasury runs on many 
small tax contributions, so national energi^ supply is an aggregate " 

^. of very many indivi(1ually modest cont^butions, each designed 
for maximum effectiveness in particulai|''circumstances. 

3. They are flexible and relatively low technology — which does 
not mean unsophisticated, but rather, eiUy to understand and use. 
without esoteric skills, accessible rather U^an arcane (see Chapter * 
Nine). X ' 

4. They are matched iQ scale and in geographic distrhbution to ' 
end use needs, taking advantage of , the free distribution of most 
natural energy flows. 
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5. THey are matched in energy qualify/ to end-use needs: a key 
' feature that deserves immediate exphmation. 
People do not want electricity or oil, nor such economic abstrac- 
tions as "residential sei-Vices," but rather comfortable rooms, light, ve- 
hicular anotion, food, tables, and other real things. Such end-use needs 
can be classified by the physical nature of the task to be done (see Chap- 
ter Four) . In the United States today, about 58 percent of all energy at 
the point of end use is required as heat, split roughlj 23-25 bet.wefen 
temperatures above and below the boiling point of water. (In Westerly 
Europe the low temperature heat alone is often a half of all end-use 
energy.) Another 38 percent of all U.S. enc^use energy provides me- 
chanical motion : 31 percent in vehicles, 3 percent in pipelin'es, 4 perc^t 
' in industrial elefctric motors. The rest, a mere 4 percent of deliv(^Ved 
energy, represents all ^^>A^^7^^7, electronics, telecomjnunications, elec- 
trometallurgy, electrochemistry, arc welding, electric motors in home 
appliances and in railways, and similar end uses that now require 
electricity. 

Some 8 percent of all U.S. energy end use, then, and similarly little 
abroad (see Chapter 4>,- requires electricity tor purposes other than 
low temperature heating a^id cooling. Yet, since we actually use elec- 
tricity for many such low grade purposes, it now meets 13 percent of 
U.S. end-use needs— and its generation consifmes 29 percent of U.S. 
fossil fuels. A hard energy path would increase thris 13 percent figure 
to 20-40 percent (depending on assumptions) by tlie year 2000^ and 
far more thereafter. But this is wasteful because the laws.j>f-physics 
require, broadly speaking, that a power station change three units of 
fuel into two units of almost useless waste heat plus' one unit of elec- 
tricity. The electricity can do more difficult kinds' of work tlmn can the 
original fuel, but unless this extra quality and versatility are use^to 
advantage, Hhe costly process of upgrading the fuel — and losing two- 
thirds of it — is all for naught. ^ 

Plainly we are using premium fuels^and etectricity for many tasks 
for which their hiffh energy quality is superfluous, wasteful, and ex-^ 
pensive, and a hard path would make this inelegant practice even more 
common. Where we want only to create temperature differences of tens 
of degrees, we should meet the need with sources whose potential is 
tenser hundreds' of degrees, not with a flame temperature of thousands 
or a nuclear reaption temperature equivalent to trillions — like cutting 
butter with a chainsaw. 

For some applications, electricity is appropriate and indispensable : - 
electronics, ^melting, subways, most lighting, some kinds of .mechan- 
ical work, and a few more. But these uses are^ already oversup plied, 
and f(JKkthe other, dominant, uses remaining in our energy economy 
this special form of energy cannot give us our money's worth (in many 
parts of the United States today it already costs "$50-120 per barrel 
equivalent). Indeed, in probably no industrial country today can ad- 
ditional supplies of electricity^ used to, thermodynamic advantage 
tbat would justify their high costjn money and fuels. 

So limited; are the U.S. end uses that really require electricity that 
by applying careful technical fixes to them. we could reduce their 8 
Tjercont total to about 5 percent (mainlv by reducing commercial over- 
/lighting), whereupon we could probably cover all those needs with 
present U.S. hydroelectric capacity plus the cogeneration capacity 
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avaikble in the mid to late 1980s.^^ Thus an affluent industrial economy, 
courd advantageously operate with no central power stations at all! 
In practice we would not necessarily want to go that far, at least not 
for a long time; but the possibility illustrates how far, we are frwn 
only in the quality needed for the ta^Jj^-fflVhand. 
technologies' matcliing of enfergy qualit y ^to yifend-use 
efiniinates the costs and losses of se^cffidary energy 
iippropriatei scale (see Chapter E^ve) of soft tech- 
"ly eliminate the costs and losses^f energy distribu- 
irfctend uses can indeed achieve at least five import- 
i™6 ^see Chapter Five) not available to larger, 
st^«is. Tfie first, type is reduced and stiared over- 
If your electricity bill is fixed distribution costs 
ds of a sprawling energy system: transmission 
cables, meters and people to read, them, planners, 
computers, interoffice memos, acivertising agen- 
j^i%lTjcl some fossil fuel systems, 'distribution accounts • 
ojf .total capital co^t, and administration for a sig- 
" total operating cost. Local or domesfeie energy 
even eliminate these infrastructure costs. The 
far outweigh the extra costs of the dispersed 
^Uire that the small systerps require, particif 
'fructure already exists or can be shared {(^g 
aters as well as sinks). 
J 'Small scaie*^'rihW?urther savings by virtually eliminating distribu- ' 
tion losses, ^luclrare cumulative and pervasive in centralized efiergy^ 
systems (particularly those using high quality energy). Small systems'"'^ 
also avoid direct diseconomies of scale, such as the 'frequent, unreli- 
ability of large units and the related need to provide* instant "spin- 
ning reserve" capacity on electrical grids to replace large stations that 
suddenly fail. Small systems with short lead times greatly reduce 
exposure to interest, escalation, and mistimed .denknd forecasts — 
major indirect diseconomies of large scale. ] 

The fifth type of econpmy available to small system arise from 
mass procluction. C-onsider, as Henri k Harboe suggests, the 100-odd 
million cfirs in the U.S. In round numbers, each car probably has an 
average coW of less than, $4,000 and a shaft power oveix+00 kilowatts 
(134 horsepower). Presihnably a good engineer' could(build a gener- 
ator and upgrade an automobile engine to a refiable, 35 percent effici- 
ent diesel at no greater total cost, yielding a mass-produced diesel 
generator unit costing less than $40 per kW. In contrast, the motive 
capacity in U.S. central power stations — currently totaling about one- 
fortieth as muph as in U.S. cars — costs perhaps ten times more per 
kW, partly because it is not mass produced. This is not to argue for 
the widespread use of diesel genei*ators; rather, to suggest that if we 
could build power stations the way we build cars, they would cost at 
least ten times less than they do, but we can't because theyVe too big. 
^ In view of tliis scope for mass-producing sniail systems, it is not sur- 
prising that at least one European car maker hopes to go into the wind 
machine and heat pump business. Such a lySrlet can he entered in- 

"* Th»» scale of potential connrrvotlun In thin txr^A li* JClvc" In Kuao ami WUIlAma. aupta 
note 12 ; the Bcaltf of potential coKeneratlon capacity U from McCratken *;t al.. ana from 
Nydick et al., »upra note 16. 
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afementally, without the billions of dollars' invostmcnt required forC 
/say, liquefying natural gas or gasifying coal. It nuiy require^a produc- 
/ tion pliilosophy oriented toward technical simplicity, low replacement 
cost, slow oteolescenc^, high reliability, high volume, and low m?irkup,- 
but these are familiar concepts in mass production. Industrial resist- 
ance would presumably melt when — as wilffl pollution abatement 
equipment — the scope for profit was perceived. ' 

^This is not to say that all energy systems need be at domestic scale, 
TfWr^ject is to crack nuts with nutcrackers and drive pilings with 
tciphainmers, not the reverse: to use tlie most appropriately scaled 
tool fc>r the job and- so minimize costs, includiug social costs. In some 
ca^s/this will remfire big systems, chiefly the existing hydroelectric 
daim. In most opes the scale needed wiiFbe smaller. For example, 
the medium seal^ of urbaji neighborhoods and rural villages offers 
fine prospects for solar collectors — especially for adding collect-o^s to 
cxistmg buildings of which scAne (perhaps with large flat roofs) can 
take- excess collector area while others cannot take any, TJiey op<uld 
be joined via communal heat storage systems, saving on labor cost 
and on heat losses. The costly craftwork of remodeling existing sys- 
tems— "backfitting" or "retrofitting" idiosyncratic houses witl^Tindi- 
vidual collectors--could thereby be greatly reduced. Despite these 
advantages, medium-scale solar technologies are currently receiving 
- little attention apart from a condominium village project in Vermont 
sponfibred by the Department of Housing and Urban Development 
and the one hundred dwelling unit Mejannes-le-Clap project in 
France, - , - 

The schemes that dominate ERDA's solar research budget—such as 
making electricity from huge collectors iiv-the desert, or from tem- 
perature differences in the' oceans, or from Brooklyn Bridge-like 
satellites in outer space — do not satisfy our criteria, for they are 
ingenious high technology ways to supply energy in a form and at a 
scale inappropriate to most end-use needs.^ot all solar technologies 
are soft. Nor, for the same reason, is nuclej\ fusion a soft technol- * 
ogy.2o But nianv genuine soft technologies arc now available and are 
now economic. What are some of them? ' . ^ 

Solar heating and. imminently, cooling heaf'^the list. They are in- 
crementally cheaper than electric heating, apd far more inflation- 
proof, practically anywhere in the world. In the Ignited States 
(with fairly high average sunlight levels), they are cheaper than pres- 
ent electric heating virtually anywhere, cheaper than, oil heat in many 
parts, and cheaper than gas and coal in some. Even in the least favor- 



«>AHaumlng (which Is Htlll not certain) that controlled nnclenr fusion works, It will 
nlmoHt certntnly he" more dlfflcult. complex, nnd costly — thonprh Hiifer nnd pprhnpH more - 
permnnently fueled— thnn fn^t breeder renctorR. See W. D. Metz^ Science 192' in20-2n 
(1970) ; :38-*0. 76(197«) ; and :.S07-n09' (197fi). But for three re^ifibhs we ou^fht 
, not to pursue fjiHlon. Flrnt. It penerally , produceR coplouR fast neutrons thnt cnn nnd 
prohnhly would be URed to mnke homb mnterlnla. Second, If It turns out to be rnther "dirty '"^ 
nR most fusion expertR expect, we slinll probnblv us(*-« nnv^ny. wherens If It Is cleiin we 
shnll HO overuse It thnt the rewultlnj? hent relense will nlt/r plohnl climnte : should rttefer 
energy sources thnt (five ur enough for our needs whllKdenylnp us the excesRes of concen- 
trnted ener(:>^^iath Vlilch w(- mlpht do miRchlef to the enrth or to c/Ich other Thlr<L fusion 
Is n clever wny ip do something we don't renlly wnnt to do, nnniely to find ;/cf another^om- 
plex, costly. larR^-scale, centrallzetl. hijyh technology wny to make electricity — nil of Jfilch 
KOPti in the wronpr direction. ^ ^ 

^ Pnrtlol or totnl solnr heating in nttracOve^nd Is beltis: demonstrnted even In 'cloudy 
conntrles nppronchlnc the latitude of Anchornfir. jnich ns Denmnrk nnd the Netherlands 
(Internntlonnl CIB Symposium, nuprn note i;^) and Rrltnin (Sfolar Encroy: i nitcd Kina- 
dom Aiiae»$mentf Internatlonirt Solar Enerjfy Society. London. May 1970). See also Chai- 
ter Seyen, note 38, r * 
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able parts of the continental United States, far more sunlight falls on 
a typical building than is required to heat and cool it without supple- 
ment; whether this is considered economic depends on how 4ho 
accounts ape done." The difference in solar input between the most 
and least favorable parts of the lower forty-nine states is generally 
less than twofold, and in cold regions, the long heating season can 
improve solar economics. . .• . 

Ingenious ways of backfitting existing urban and rural buildings 
(even large (.'oniinercial ones) or their neighborhoods with efficient 
and exceedingly reliable solar collectors are being rapidly de-" 
veloped in both the private and public sectors. In some recent 
projects, the lead time from ordering to operation 4ias been 
only a few months, jiood solar hardware, often modular, is goin^ 
into pilot or full scale production over the nextyfew years, and will 
increasingly be integrated into buildings as a multipurpose structural 
element, thereby shading costs. Such firms Philips, HoneyweH, 
Revere, Pittsburgh Plate Glass, and Owens-IllinoiSj plus^nany dozens 
of smaller firms, are applying their talents, wiUi.rapid and accelerat- 
ing efTect, to reducing: unit costs and improving performance. Some 
no veP types of very simple collectoi^s with far lower costs also show 
promise in current experiments. Indeed, solar hardware per se is 
necessary only for backfitting existing buildings. If we build new 
buildings properly in the first place, they can use "passive" solar 
collectors — large south windows or glass-covered black south Vails — 
rather than special collectors. If we did this to all new houses in the 
next twelve years, we would save about as much energy as we expect 
to recover from the Alaskan North Slope,^^ 

Second, exciting developments in the conversion of agricultural, 
{ forestry, and urban wastes to methanol and other liquid- and gaseous 
fuels now offer practical, economically interesting technologies 
sufficient to run an efficient U:S. transport sector.^* Some bac- 
terial and en/.ynfiatic routes under study look even more promising, 
but presently prov^'d processes already offer sizable cohtributions with- 
out the inevitable climatic constraints of fossil fuel combustion. Or- 
ganic conversion technologies must be sensitively integrated with 
agriculture and forestry' so as not to deplete the soil; most current 
irvethods seem suitable in this respect, through they may change the 
farmer's priorities by making his whole yield of biomass (vegetable 
matter) salable. 

The required scale of organic conversion c^n be estimated. Each 
year the U.S. beer and wine industry, for example, microbiologically 
produces 5 percent as many gallons (not all al6hohol, of course) as 
the TT.S. oil industry produces gasoline. Gasoline has 1.5 to 2 times 
the fuel value of alcohol per gallon. Thus a, conversion industry 

" Solar hpntinff rost Is trndlUonftlly rotnputpd mlrroeoonomlciilly for n cotiHurnor whose 
nitpmntlvp fnpls nrp nnt prirpfl nt Innc-rnn ra^reinnl rost (sop. a R-. O. Bennlnpton «*t ol.'s 
. MITRE Rttidy M70/79. "An Economic Annlyslft of Solar Water and Space HeatlnJr" fNovero- 
bpr 10701. announced hy t^^p ERDA Solar I)lvlHlon on 20 Deopmher 1070 fre.lease 70-370]. 
which alfto aRHiimps unrpallBtlcally hijfh solar cofttfi and 100% backup caplK'lty). Ajiothpr 
method would he tn compare the total cost (capital and life cycle) of the solar system with 
thp total cont of thp other oomplete -rfyRtems that would otherwln^ have to^ie used In the' 
InJijf run tn hea^the Bame spacp. On that hafiis. 100 percent solnr neatlnR. eVe/i-wlth twice 
the canltal cQs»Tr\f two-thirds or three-fonrthfl solar heatlnfir. Ih almost always advantapreous. 
Rfp ChapterElifht, nnd H, A. Bethe and A. B. Tvovlns. exchrfhtre of letters. Foreign Atfaira» 
April t077. « ^ 

=• R. W. BlIsH. Bull. Atom Sclent. .12 : 3. 32 40 (March 1970), 
" A,D. Poole and R.H. WllUams, Bull. Atom. Sclent. If 48 TiM (MaJ- 1976) 
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roughly ten to fourteen times the physical scale (in gallons of fluid 
output per year) of TLS. cellars and breweries, albeit using different 
processes, would produce roughly one-third- of the present gasoline 
requirements of the United States. If one assumes a transport sector 
with three times today's average efficiency— a reasonable estimiite for 
early in the next century— then the whole of the tmnspoii: needs could 
be met by organic conversion. The scale of effort required does not 
seem unreasonable, since it would repljujc in function half the present 
rehnery^ capacity. ' 

Additional soft technologies include wind hydraulic systems (ispe- 
cially those with a vertical axis), which already seem likely in rfiany 
design stiidies to compete with- nuclear power in much of North Amer- 
ica and WesteiTi Europe. But wind is not restricted to mak- 
uig electricity: it can heat, pump, heat-piHnp, or compress air. 
bolar process heat, too, is coming along rapiHly as we learn to use 
the i)800° C potential of sunlight (much hotter than a boilerV 
i^inally, high and low temperature solar collectoi-s, organic con-\ 
vert^rs. ^^nd wind machines can form symbiotic hybrid combinaJ 
tions more attractive than the separate components. ' ^ 
Energy storage is often said to be a major problem of energy in- 
come technologies. But this "problem" is largely an artifact of trying 
^ recentralize, iipgi-ade and redi.strihute inherently diffuse energy 
flows. Directly storing sunlight or Avind— or, fo^^that matter, elec- 
^ tricity from any source— is indeed difficult on a la%e scale. But it is 
' easy if done on a scale and in an energy quality maftJied to most end 
use needs. Daily, even sea.soijal. storage of low and medium tempera- 
ture heat at the point of use is straightforward iV^ith water tanks, rock 
beds, or perlmps fusible salts. Nei^rhhorhood heat storage is even 
cheaper. Tn industry, wind-generated compressed air can easily (and, 
with due care, safely) be stored to operate machinery : the technology 
IS simple, cheap, reliable, and highly developed. (Some European 
cities even used to supply compressed air as a standard utility.) In- 
stalling pipes to distribute hot water (or compi-e.ssed air) tends to be 
conside^hly cheaper than installinir equivalent electric distribution 
capacity. Trydroelectricity is .stored behind dams, and organic conver- 
sion yields readily stored liquid and gaseous fuels. On the whole, 
therefore, energy storage is much less of a problem in a soft energy 
economv than in a hard one. 

RecenKjvse.^rrh suggests that a largely or wholly solar economy can 
be con.stnicVd in the Ignited States with straightforward soft/tech- 
nologie.s that are now demonstrated and now economic or nearly 
economic^"^ rf?uch a conceptual exercise does not inquire "exotic" meth- 
•oda such a^ sea-thermal, hot-dry-rock geothenual, cheap (perhaps 
--organic) pliotovoltaic. or .solar-thermal electric systems. Tf developed, 
as some probably will be, these technologies oonld be cx>nvenient, but 
they are in no way essential for an industrial society operating solely 
on energ}' income. 

Figure 5-2 shows a plausible and reali.stic gn>wth ])attrrn, based on 
several detailed assessments for soft teehnologies given aggressive sup- 

"For cxnmplM Hro the CannrlUti ron»piitntlinif, in a li hovinw Converter Sodrtu Notett 
{ nu prn nnto IH). Bent S^rensen b Danish ostimntoH In Science /sy :2T).') - 00 fi97r>) nnri ns 
-a iiBotul dn<a bnde. the forthcomlnff eatlifl&les hy the Union of Concerned Solontlst's (aupra 
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port. The useful outi)ut from these technologies would overtake, part- 
ing in the 1900s, the output (>f nuclear electricity shown in everftthe 
nio^t sanguine federal estimates. For illustration. Figure 2-2 shWs 
soft technologies ui^eting virtually {ill ener;^ ne^ds in 2025, reflectiii^a 
judgment that a completely soft supply mix is pi^acticable in the long 
run, with or without the 2000-2025 energy shrinkage shown: Though 
most te^nologists who have thought seriously about the matter will 
concede it conceptually, some may be une^lsy about the details. Obvi- 
ously the sketched curve is not definitive, for although the general 
direction of tlx^ soft path must he shaped soon, the details of the energy 
economy in 202r) would not he couimitted in this century. To a large 
ext^^nt. theivfore, it is enough to ask vourself whether Figure 2-1 or 
2-2 seems preferable in the 1975-2000 period. ' 

A sijnplo comparison, shown schematically in Figure 2-3, may help. 
Roughly Iwilf, perhaps more, of the gross prim riiy enerjry- Ix^in^ pro-, 
ducex] in the hard path in 2025 is los;t in conversions. A fm-ther appre- 
ciable fiVtion is 'lost in distribution. Delivered end-use ertergy is thus 
not vastly greater than in the soft path, where convei^sion an'd distri-' 
bution losses have been aVl })ut eliminated. (Wliat is lost can often be 
usetl K^T-ally for heating, and is renewable, not deple^^i^jfo.) But the 
soft path makes each unit of end-use energy perfo/rfiiS^^P^l times as 
much so<'ial function as it would have done in the hard path; so in a 
conventional sense, social welfare, in the soft path in 2025 is substan- 
tially gmiter tluin in the hard path at the same date. 

li.r, nivVN'SmoNTAL ENEROr TECIINOIXKHKS 

To fuse into a mhenmt strate^ry the benefits of cttergy efficiency and 
of soft technologies, we need one further ingre<lient. : tninsitional tech- 
nologies that use fosKi] fuels briefly and sparingly to build a bridge 
to the energ\' income economy of 2025, conserving those fuels — espe- 
cially oil and gas — for petrochemicals (ammonia, plastiCvS, etc.) and 
leaving as muth as possible in the ground for emergency use only. 

Some transitional technologies liave already been mentioned under 
the headinir of conservation — specifically, cogoneratin^r electricity 
from existing industrial s^am and using existing waste heat for dis- 
trict heatinc:. Civen such yTneasu res, increased end-use efficiency, and 
the rapid development ^ hiomass alcohol as a poi-fable lirjuid fuel, 
the principal short- and niediiim-tei'ined TJroblein iHyonie^. not a short- 
nge of electricity or of poi-tsihlc, licuiid fuels, hut a shor-ta^re of clean 
.sources of heat, Tt is ahove all the sophistic^at**^ u.se of coal, chiefly at 
modest scale, that needs development. T(y?lmical rnea.sures to permit 
the hijrhly efficient us^. of this widely available fuel would l)e the most 
valuable transitional t*H^hnologies, 

Neglected for so many yeai^i, coal technologies • is now ex- 
periencing a virtual ^evolution. AVe are developing supercritical 
gas extraction, flash hydroofenation. fla.sh pymlysi.s, panel bed filters, 
and similar wavs to us<^ coal (^leanly at t-SvSenti'ally any senile and to 
cream off vahiable liquids and jrases as j)n'miuin fuels before hiiminp 
the rest. Thest^ methods lari^elv avoid the costvS. c()m()lexitv. inflexi- 
bility, technical risks, long lead times, largo scale, and tar fonuation 
of the traditional prtice.sscs that now dominate (>iir re.search. 





1975 2000 2025 

FiouBB 2-3. Schematic Sketch of Grose Primary Energy, End-Use Energy, and 
Qtiantlty of Functions Performed by End-Use Energy In Hard, and Soft En- 
ergy^ Paths. * 

Perlfaps the most exciting current- development is the so-call^ 
fluidized bed system for burning coal (or virtually any other com- 
bustible material). Fluidized beds are simple, versatile devices that 
add the fuel a little at a tim6 to a'much larger mass of small, inert, 
r^-hot particles — sand or ceramic pellets — kept suspended as an agi- 
tated fluid by a stream of air continuously blown up through it from 
below. The efficiency of combustion, of other chemical reactions (such 
as sulfur removal), und of heat transfer is remarkably high because 
of the turbulent mixing and large surface area of the particles. Fluid- 
ized beds have long been used as chemical reactors and for burning 
trash, but are now ready to be comm,ercially applied to raising steam 
and operating tuj-bines. In one system currently available from Stal- 
Laval Turbi^i AB of Sweden, eight off the shelf, 70 megawatt gas 
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turbine^ powered by fluidized bed combusters, together with district- 
heating networks and heat pufcips, would heat as many houses as a $1 
billion plus coal gasification plant, but would use only two fifths as 
much coal, cost a half to two-tliirds as much to build, and burn more 
cleanly than a normal power station with the best modern scrubbers." 

Fluidized bed boilers and turbines can power giant industrial com- 
plexes, especially for cogeneration, and are relatively easy^to backfit 
into old municipal power stations. Scaled down, a fluidized bed can 
be' a tiny hoiisehokl device — clean, strikingly simple, and flexible — 
that can replace an ordinary furnace or grate and can recover com- 
bustion heat with an efficiency over 80 percent.^^ At medium scale 
such technologies offer^vei^satile boiler backfits and .improve heat re- 
covery in flues.^ With only minor modifications they c?in burn practi- 
- cally any fuel. It is essential to commercialize all these systems now — 
not to waste a decade on highly instnunented but noncommercial pilot 
■^plants constrained to a narro^v, even obsolete design philosophy .^^ 
Transitrional tech«ologies can be built at appropriate scale so that 
soft technologies can be plugged into the system, later. For example, 
if district heating uses hot water tanks on a neighborhood scale, 
those tanks can in the long run b^ heated by neighborhood solar col- 
lectors, wind-driven heat pumps, a factory, a pyrolyzer, a geothermal 
well, or Whatever else becomes locally available — offering flexibility 
that is not possible at today s excessive scale. 

Both transitional and soft technologies are worthwhile industrial 
myestm'ents that can rec;y^cle moribund capacity and underused skills, 
stimulate exports, and give engaging problems to innovative technol- 
ogists. Though neither glamorous nor militarily useful, these tech- 
, nologies are socially effective— especially in poor countries that need, 
such scale^ versatility and simplicity even more than rich countries do. 

Properly used, coal, conservation, and soft technologies together can 
squeeze the "oil and gas^' wedge in Figure 2-2 from both sides— so far 
that most of the frontier extraction and medium-term imports of oil 
and gas become unnecessary and conventional resources are greatly 
stretched. Goal can fill the real gaps in the fuel economy with only a 
temporary and niodest (less than twofold at peak) expansion of 
mining, not requiring the enormou/ri)f restructure and social impacts 
implied by, the scale of coal use in Figure 2-1. 

In sum, Figure 2-2 outlines a prompt redirection of effort at'the 
margin that lets us use fossile fuels intelligently to buy the time we 
need to cjiange over to living orl'our energy income. The innovations 
required, both technical and so<:ial, compete directly and immediately 
with the incremental actions that constitute a hard energy path*: 
fluidized beds versus large coal gasification plants and cojU-electric 

M The HyHtem and Ur oonreptual framework are deHcrlbed in several papers by H. Harboe. 
Jn^"?^^^^'^ Director .StaM.ayal (G B.) Ltd., 41-7 Strand. London WC.2 : "Difitrlct Heating 
a " nrT?f"*''*"^*","^^,o'^ November 1975 : "Advances in Coal Combustion and Its AppHcav 
n"""v^^ S^*''TV'*'7.l^^?- "Possurized Fluidized Bod Combustion with .Special Reference to 
Open Gafl TurMnes (with CW. Maude). .May 1070. See also K.D. Kianp et at. "Fluidized- 

Coals." GFERC/rC-7r)/2 (CONF-7r.Or)R0). RRDA. .Mav 197^ 
K^„^V«"rIi n Professor Douglas Elliott. His as.sociated ttruj. 

^A^lnu % ^'^'h Netherton). Dudley, w. Midlands. England), ha.s sold many 

nnrCnL?! n.nl r ''J''J'i'^P" .•'^"^ treatment or heat recuperation. Field te«tH of domestic 

packaged nu dized bed boilers are in progress In the Netherlands and plamierf in Montana, 
h n I # . » .71 . . -"^^P'^*""' fNxpects to commission a 2.'5 mega watt^-^uidized bed 

l oller for its district heatlrMr system. New reviews at the Institute for Energy A>miiTtiir. the 
firm >?r^^^^^°^''"''%'' Committee on Science and Technology, and elsewhere con- 

Hrm fluidized beds promise of rapid beaertts without massive research programs. The Ten- 
^^wlt^ou^ BRDA-9 h?!^^^ announced plans to build a 200 MW fluidized bed boiler with 
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stations, efficient oArs versus offshore oil, roof insulation versus Arctic 

f as^ cogenetatiOn versus nuclear ,,power. These 'two direction3> of 
ev^iopment are mutually exclusive: the pattern of commitments of 
resources and time requirecj for the hard energy path and the perva- 
sive -infrastructure that it acceretes gradually-make the soft path less 
* ' and less attaihable. That, is,* our two sets of choices compote not only 
in what they accohipli'sh, but also in what .they allow lis to contem- 
plate later. Tbey ^re logistically competitive, institutional' incom- 
'patible, and cultiyally antithetical. Figure 2-1 obscures this constric- 
tipn of options,' for it peers myopically fprward, one power station-at. 
a time, extrapojating trend into destiny by. self-fulfilling prophecy 
with no (Bnd clearly^n sight. Figure 2-2, in contrast, works backward 
from a stra1:egic goal,iasks what we must do when in order to.get there, 
and thus reveals the , potential for a radically different path that 
would be invisible to anyone working for'\\5ard in time by incremental 
a4-hbcracy. • ^ I 

\ ' 2.7. LOOISTJCS ANg ECONOMICS V 

Both the soft an^ the hard paths bring us, each in its own way and 
at broadly siirfilar rlates, tp the era beyond oil and gas. But the rates 
' of internal ad^aptation meanwl^iile are different. As we have seen^ the 
soft pathxelies'oh smaller, far simpler supply systems entailing vastly 
shorter development and construction tjme, and on smaller^ less so- 
,/|)histicated''management" systems. Even converting the urbUn clusters 
of a whole country to di^rict heating should take only, thirty to 
forty years.^ Furthermore, tne soft path relies maiinly on' small, ^and- 

''aFd,"easy to make .components and on technical resources disMtsed 
in many .orgahizations of diverse sizes and habits'; thus everyone 
can. get inlp tija act, unimpeded by centralized bureaucracies, and 
qan -comi^te for a'^arket share through ingenuity {ind . local adap^ 

'tatiort. Besides haying much 4ow'er and more stable operating costs 
tba^i the hard pat*h,^the soft path appears to have lower inUiali 
cost because of its technical simplicity ,^smaH unit size, very low over- 
head, scope for mass production, virtual elimination of distribution 
losses and' of interfuel conversion losses, low exposure to escalation 

. afld interest, qind pfprhpt incremental construction (so that new capac- 
ity is built only when and where it is needed.) ♦ ^ 

•The actual costs of whole system^, however, are not the sanrue as , 
perceived co^si ^lar investments are borne by the householder, eled-'' 
tri*^ investments py a utility that can float low interest bonds and 

-amortize over thii^ty ye^rs. During the transitional era, we should 
. therefore consider."' ways to broaden householders' access tp capital 
markets. For exanfple, the utility could finance the solar investment 
(leaying its[ execution to tlje householder's" discretion) , then be repai^ 
in installments corfespbnding to the householder's saving. ^he house- 
holder would thtys minimize his or her own — and society's— long-term 
costs. The iitility-\^^oiil4 have -to raise, several- times less capital than it 
would without^ suca a scheme — for otherwise it would have to build 



* Estimates of the total capital cost of "soft" RyRtemfl are necessarily Iesfi>vUren df-v^loped 
than those for the "hard" systems, but can bo calculated well enough, awjmlnf: today's c 
technologies, to make a Rood case that they are cheappt than the hard sy^ffema with which 
they compete n« lonsr-term repIncementH for rtwlndjlnsr foosU fneha T)ie calculations are 
" v#'n in Chapter Seven, with a summary arid comparisoa in Chapter Klpftt. The, methodology 
of such cost comparisons is discussed In Chapters One and Three. The general coat advan- 
tage of soft over hard technologies is as valid in Northerji Europe as In the U.S. 
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' new electric or synthetic gas, capacity at- even higlyer cost— 7and wo.illd 
"^^tum over its money at least twice as quiqkly,.t,hus retaining an attrac- 
: ' tive rate of return on capital.^ The utility would atlso avoid social 
obsolescence and use its existing infrastructure, ^Such incentive have 
already led several U.S. gas utilities to use su^jh a Capitah transfer 
Jcieme to finance roof insulation in mdre than •100,000 houses." ^ 
• Next, the two paths differ even mare^in fi$kgithaA^ iircostfi.i Tlie hard 
'. path entails serious environmental risks, iriany St'wKch arc poorly 
^understood and. some of which have probably- ricjTyet bcjen thought pf. 
Perhaps the most awkward risjc is thatt late in;thi»centuryj wiien it is 
too late to do, much about it,', we may wejl' find climatic consjtl-airite 

• om«oaJ'^mbustion about to becoine acute in a few more decades ; fox 
^ it nO.w takes us only that long, not centuries or millennia, to approa.ch 

such outer limits. The soft path, by; minimizing all fossil fuel com- 
' bunion, Hedges our Sets. Its environmental iii^pafcfs are 'relatively 
small, tractable, and reversible.^^ - : ' 

The hard path, further, relies on a very few ki^h t^cjhijologies 
^ whose success is by no means assured". The soft path dist^butfes the 

• technical ' risk among very-mftny diverSfevlbw technologies,- itiost of 
which are already known to Vo^k weM. They tl^ need sound enginedc- 
ing — a solar coUector or heat> pump can be tsmrthlegg if badly de- 
signed— but the engiuQepng is 'of an altogether, differentrand morf 
forgiving order tharfthe hard path^T;efluires, and the.cost of failure is 
much lo^er both in/potential consequences ^and in ntiniber of people 
affected. The soft^ path^'jilsg mrnimi^^es tlie ecojidmic risks to .ca^i^a4-^ 

, in case of -error, a1;cident, or^j^botage; the Im'rd path (?ffectively'max- 
. . imizes tJiosc risks byjrelying on vulnertlble high technology devices, 
^ach costing more than the endowment of Harvard ISniversity. Fi- 
nally, the soft path appear^ generally jnore flexible — and thus robust. 
It^ technical Jiversity, adaptability, and geogiHiphiodispersion make 
it resilient and offer^a good prospect of s(iibili|y under)i wide range of-^ 
condition^, foreseen or not. The hard' path,; 'however; is brittle; i^ 
must fai^, with widespread and serious disruption, if any of its' exact- 
- i^g technical and social conditions is hot satisfied .continuously and 
indefinitely. " ^ . 

, " . ^ 2.8 OEOPOLmCS ' . , . ' ' , 

The soft path has noyef <}.nd important intelTiatio'nal impHo^^^ns. 
Just 1^ improvenw-nts in end-use efficiency caYi bb used at.home (via 
innovative financing and jieigJitorhood self-help schemes)''to lessen* 
first .th'e disproportionate Mirden of 'energy waste on the po'or, so can 
soft technologies- and reduced pressure oif oil u>arkets espexnully " 
benefit the poor abroad. Soft techn(5logie>s are ideally. suited for rural 
. villagers and urban poor alike, directly Jielping the'iiioro than two biK 
lion people who have no electric outlet nor anything to {A|»^.into it 
but who need wi^ys to heat, cook, Itght, ai\k\ pump. S<tft^§li|ii[ques 

• .do hot carry with them ^inappropriate cultural patterns w valuer; ^ 
J. they capitalize on poor countries' most abundaiit resources (includ- 

'ing such protein-poor, plants as cassaiva ,euiiaently suited to making 
fuel alcohols) helping to i-odress, the severe 'energy ^imbalan*6e 

"Jr^^^ "'^^^ ^^'^ LovIn», - SonH IJinltw to EtJrfKy Crtlivprsfuii - ki 

D. MoartowH, pfl.. Aftematit enJy) Orpwth (OnmbrMj^e. Mhflflat'husfittfl : BnlUh^jer 1077) Tho 
™'If'ir?"i"r"***' H^t'tftl Impnct^i oT Holnr tPchnolORles hftve been aflBehSPd In a study for the 
ERDA Solar Division (Chapter One. nolo 15), 
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between temperate and tropical regions*; they/ can 6ften be made 
locally from local materials and do •not require art^chnicar elite to 
maijitairi them; they resist tecllnolo'gical depi^ndence and commerical 
monopoly; they conform to modern conciepts of agriciiltU'rally based 
eco«levelopniei|it from the bottom up, particularly in' the rural villages. 

Even more crliciJll, unilateral adoption of a soft enei:<jy path by the 
United States can go a long way to control nuclear proliferation^ — per- 
haps 'to elimmate it entirely. Many nuclear advociffes have missed this 
point: believing that fhere is no alternative to nuclear p^wer, they, 
say that if the TJniled States does not export nuclear technology, ot tiers 
will, so the IlS. niight as well get the business and try to use it as a 
Jevfer to slow the -inevifable -spread of nuclear weapons ^o" nations' and 
subnational ^n^oups in otMr regions. Yet the genie is not wholly out 
of the'oottle yet — thousands of reactors are planned for a few 9ecades 
hence, tens of thousands thereafter — and^thfe cork sit.s unnoticed ii\ our 
hands. ^ . . ' V. ^ 

flpiap^ the iTit>Kt important! -opportHnity available to us stems 
froffT the fact that foWit least the next five cfr ten years, while nu- 
clear dependence and m)mmitments are still rex*l*r.sible, all countries 

, win continue ^to-relv on the T^piied fjtaites forjhe technical, t^ie ^eco- 
nomic, and especially the poUfical supports they^-need to justify their 
own nuclear "prbgrajfis. Technical and economic dependence is intri- 
cate and pervasive,^ political dependence is ,faf more important, but 
has been almost ignored, so we.do not yet realize the pmA^er of the 
Amei^an .example in an essentially ifhitative world where public 
and pryate divisions over.nucleaz;* policy are already deep and gi'Ojv 

.deeper iaily. 

^ The fact i.s that in almost alLeoi'intries the domestic political base 
^to supifoi-t nuclear power is nol s6^ id 'bi\t shaky. However, grea^ their 
nuclear ambitions, other countries must still' bi>yrow that political- 
support, from the T'^n if e(f^ States. Few are .succeeding. Nuclear expan-» • 
sion is all but halted by grassroots o|)position in Japan and the 
^Netherlands; has been severely impeded In West Germany, France, 
Switzerland^ I^b^ Austria j has beer! slowed and may soon be 
stopped in Sweden.; has.been reje'cted in Nt)rway and (so far)' Austra- 
lia and NexV^Zealand, as well as in several Canadian provinces; faces-. 
An uncertain^ prospect in Pejiinailc and many American states; has"^ 
been widely questioned in B^itatti, Canada and the S.S.R.iJ ; and 
has l)een opposed 'in Spain, 'Brazil, India, Thailand, ^and ejsewh^re. 
Consider the imp^t of three prompt, ciear F.S. statemBnts: 

1. The United States ^vilL phase out its nuclear- pojver pro- 
gram andats support of others' nuclear pow^r progEamsT , 

2. The United States will l^idirex^t those resources intoThe tasl^s 



rtf a soft energy- path arid \^B5^reely ami unconditionally help 
any other interested countries to do the same\ seeking to adapt 
the same broad principles to othei-s' needs and to 'learn frorri, 
Shared experience. : ' 



" Recent private reports InrUcate the Soviet ficlentlflc commiinUy Is deeply split ov<* the 
wiRflom of nuclear expansion. See also NuelconiCH Week, t3 May 1070. pp. .12-1.'?. 

"Cnrreat overcapacity, capacity under conatrnctlon, and. the potential for rjipld conser- 
vation and cotreneratlon mrike thl.s a relatively painless coursd, whether nuclear ^feneration 
is merely, frozen or phased oiiX altojjethiVr. For an llluHtration/t( the case. of CalUornU) see 
R-^ Doctor et^-aL. Sierra Club Bulletin, May 1070. pp, 4 AT. J believe the /*ame I.s trueAbroa^. 
S(fe Introduction to yon-Nuclear Futures Uy A. B. Lovlne and J. H. Price, (Cnmbrlffee Mas^ 
Bachuaetts: FOE/BalllnKer. 1075).. 

• , <? ■ 
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3. The United Staters will start to treat nonproliferation, con- 
tror of civilian fission technology, and strategic arms reduction 
as interrelated parts of /the same problem ,witi intertwined 
solutions. V 
I believe that such a universal, nondiscriniinatovy package of policies 
^ would bo politically irresistible to North and South, East and West 
alike. It would offer perhaps our-be.st chance of transcending the 
hypocrisy tliat has stalled arms control'.* by no longer artifically divorc- 
ing civilian, from military nuclear technology, we would recognize 
. ofhcially the mil driving forces bt^iind proliferation ; and we would no 
longer exhort others not to acquire bombs whil6 claiming that wo 
ours(»lves f(H»l more .secure with bombs tlran \yithout them. 

Nolxxly can be certain that such a package of policies, going far 
beyond a mere mbratorium would \york. The question has received 
' far.too little thought, and political judgments differ. My own, based 
on the past ten years' residence in the midst of the European nuclear, 
debate, is that nuclear^ ilower could not flourish tli^^re if tlie United 
^;ta'tes (lid not want it to.^^ In giving up the export market tlyit her 
own reactor designs have domiuatecV, the U.S. would be demSistrat- 
ing a desire for i)eaco, not' profit, t'hus allaying legitimate European 
commercial suspicions. Those who believes sifch a move \tould be 
seized upon gleefully by. pay, French exporters are seriously ndsjudg- . 
ing French nuclear politics. Skeptics, too, have yet to present k moxe ' 
promising alternative— a ci-edible set of tec-hnical and political meas- 
ur^ for meticulously restricting to pe^ic^ful purposes extremely l^ii'ge 
amounts of ]xym\} materials that, once generatecl, wull persi.st for the 
foreseeable lifetime of our species. ' . 

i,Am confident that the United >States can still tum off the t^- 
nology that is originated and deployed. By rebottling that ^^eoie 
we could all move to energy and'foreign policies that our grandchil- 
dren can live with. No more important .step could betaken tpward 
re^i^lizing the A dream and making its higlu^st ideals a global 

2. a socropOLiTics 

Perhaps the most profound difference between the soft and hard 
paths— fhb difference that ultimately distinguishes" them — is their 
domestic sociopolitical impact. Both path.s, like any fifty-year energy 
path, entail, significant social change. But the kinds of social change 
neoded for a hard path are apt to Ixy much less pleasant, less plaus- 
ible, less compatible with .social divei^ity arid i>ersonal freedom of 
choice, and less consistent with traditional vahites than aro-the social 
changes that coidd make a soft path work. ' 

It is oft(ni said that, on the contrary, a j^oft. path must, be repres-, 
sive: and coercive ^)aths to energy conservation and soft technologies 
can indeed l)o imagined. But co<^rcion is not necessary and its use 
would signal a major failure of imagination, given the fnany. policy- 
instruments' nvailable^to achieve a given technical end. Why use penal 
legislation (,o encourage roof insulation \vhen tax incentives and edu- 
cj^tion (leading to the sophisticate'd p^iblic undei-standing now being 

c!rf:?.''/^'^'h'^^^^^^^ }^/''?^ h ^- C Dorian.. "rjuclonr Ronctor 

??*^r ^T^r, ^""^ '''^''^ //arr. lius. School Hull., Mnrch-Apfll 197G. Rupp 

after n (Jetnlle<I study of Eiiropf^n oaclo/w politics, shnres this niwossmont. * 



achicvccf in Canada and part^ i:>f Europo) will doTpoticy, tools need 
not*hann lifestyles or liberties if chosen with* peasonablc sensitivity. 

Ill conti-ast to the soft path's dej)ten(lena'. on- -pluralistic consniher 
choice in deploying a myriad of srtnall devices and refinements, the 
hard path dependS'On difKcult, large-scale projects reqiiirin*^. major 
social commitment under centralize<l,mnriagement. Wc haVT?noted in 
<5egtion 2.3 the exiraordinai'y capital intensity of centralized, elec- 
trified high technologies. Tlieir similarly heavy demands' on other 
scarte resources — skills, labor, materials, special sites — likewise cannot 
be met by market allocation, but require "compulsory divei*sion from 
whatever priorities are backed by the weakest constituencies. Quasi- 
warpowei-s legislation to this end has already been seriously proposed. 
'The hard path, sometimes portraye^l as the bastion of free enterprise 
and free markets, would instead be a world of subsidies, $100 billion 
bailouts, oligopolies^ regulations, natiohalization, eminent domain, 
corporate statism. 

Such diri^riste autarchy is the fii-st of many distogtons of the polit- 
ical fabric. Wliile soft technologies can match any^ffttlement pattern, 
their diversity reflecting our own pluralism, centralized energy sources 
encourage industrial clustering and urbanization. While soft tech- 
nologies give everyone the costs and benefits of the energy system 
he or she chooses, cent raj i zed systems inequitably allocate benefits to 
suburbanites and social costs to politically weaker rural agrarians.- 
Siting big energy systems pits centi-al authority against local auton- 
omy in an increasingly divisive and wasteful form of centrifugal poli- 
tics that is already proving one of the most potent constraints on 
expansion. • . 

In an electrical world, your lifeline comes not from an understand- 
able neighborhood technology run bV* people you know who are at 
your own social level, but rather fronKan alien, remote, and perhaps 
humiliatinjtty uncont|rollable technology run by a faraway bureau- ^ 
cratized, te^nical elite who Jiave probably never heai;cl of you. Deci- 
sions about who shall have how nuich energy at what price also become 
centralized — a jx^litically dangerous trend because it divides those who 
use ene/gy from those who supply and regulate it. Those who do not 
like the decisidhs can simply be disconnected. 

The scale and complexity of centralized grid.*^ not- only make^hem 
politically inaccessible to the poor and weak, 'but also increase the 
likelihood and size »f. malfunctions, mistakes, and deliberate disrup- 
tion^ A small fault or a few discontented people become able to turn 
off. a country. Even a single rifleman can probably black out a typical 
city ihstantaneously. Societies may therefore be tempted to' discour- 
age disniption through stringent controls ajcin to a gal'rison stdte. In 
times off social ^tress, when* grids' beeonie a likely target for dissi- 
dents, tKe sectcTr may be paramilitarized and -fifrther isolated from 
grassroots piolitics. • [ . ' 

If the technology used, like nuclear power, is subject to technical 
surprises and unique psychological hatlclicaps, prudence or public 
clamor may require generic shutdowns in case of an unexpected type 
of^nialftmction : one may have to choose between turning off a country 
and pei'sisting in pf)tentially' unsafe operation. Indeed, though m^y 
in the $100^^]billionvquasi-civilian nuclear industry agree lhat it could 
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^tie politically destroyed if a major accident occurred soon, few have 
considered the economic or political implications *of putting at risk 
.such a large fraction of societal capital How far would govp^lme^t^^-J 
go to protect against a tlii-eat— even a purely political threjit^a ba^sket 
full of such delicate, costly, and essential eggs? Already in individual 
nuclear plant^s, the cost of a sluitdown--^ften many dollars a second- 
weighs heavily, perhaps too heavily, in operating and safety decisions.' 
^ . Any deriianding liigh technology tends to develop influential and 
' ^ed icated con.stituencies of those who jink its commercial success with 
both the public welfare and their own. Such sincerely held beliefs, 
peer pressures, and the harsh demands that the work itself places on 
time and energy- all tend to discourage su^h people from acquiring a 
similarly thorough knowledge of alternative policies and the need 
to.^liscuss them. Moreover, the money and talent inve.ste-d in an elec- " 
trical program tend to give it disproportionat<rinfluence in the counsels 
of government; often directly througli staff swapping between policy- 
and mission-oriented agencies. Tliis^incestuous posit^ion, now well de- 
veloiwd inmost industrial countries, distoi-ts both social and energj' 
^ priorities in a lasting way that resists political remedy. 

For all these reasons, if nuclear power were clean, safe, economic, 
.assured of aniple;fuaL and socially benign "per se, it would still be 
unattracti ve.because of tlie political implications of^the kind of energy 
economy it would lock us into* Rut fission tex^hnology al.so has unique 
sociopolitical side effects arising from the impact of human fallibility 
and malice on the persistently toxic and" explosive materials in the 
fuel cycle. For example, discouraging nuclear violence and coercion 
requires soiiio abrogation of civil libertie.s^*; guarding long-lived 
wastes against geological or social contingencies implies some form 
of hierarchial social rigidity or Jioniogeneity to insulate th6 tech- 
nological prie.stlioo<l from social turbulence;* and making political 
deci.sions about nuclear hazards that are compulsory-, demote from - 
^ social expedience,- disputecl, unknown, or unknowable may ^tejmpt gov- | 
' ernnients t^o bypass democratic decision in favor of elitist txichnocracy.^s 
Even liow, the inability of our politiodl institutions to copfe with 
nuclear i^^zard is straining both their competence and their prerceived 
, -legitimacy. There is no scientific basis for calbulating the likelihood 
or the maximum long-term effects of nuclear mishaps, or for guaran- 
teeing that those effects will not exceed a particular level; we know ' 
' only that all precautions are. for fundamental reason.s, inherently im- 
• perfect in esseritially unknown degree. Reducina: that imperfection 
^ would require much social engineering whose sudcess would be .spec- 
ulative. Technical success in reducing the hazard\\vould not reduce, 
and might enhance, the need for siich social engirk^ering. The most 
attractive political feature of .soft teclinologies and conservation— the 
alternatives that will let us avoid these decisions and their high politi- 
cal costs— may be that, like motherhood, everyone is in favor of them. 

« R; AyreH. ^^nrvard Ciril Rights— Civil Liberties Law Review 10 :.169-44.1 (lft7.'>) • T H 
c"\ ^'J^o"i'*'5*^* ^^"''In'Vr-^'*^*^*^^'*'"'^''^"^ civil rJbt^rtles.*' report to USNRC. StAnfon! 
Law School 21 Octobpr lOT.-, : R. Orove. White and M. Flood. "Nndoar Prospects - A com 
"P;h**Jndlyldjjal. the State and Nnclenr Power" (Ix)ndon : Friends of the Earth Ltd / 
' £ 1»7«)"'" ^ EDKlnnd/Nationnl Council for Civil Liberties. 27 Octo- 

^ II. V. Green. George WaMhington Law Review, j-t : 701 -SOT (March 1075). 
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2^1 0. SOME DEEPER ISSUES , 

Civilization in the United Stated, according to sotne, would bo incon-. 
ceivable if people used only, say, half as much electricity as now. But* 
- that is what they did use in 1963, when ^hey were at least h^ff as 
civilised as now. Whi^t jvould life be like at. the per capita levels of 
primary energy that vAmericans had in 1910 (about the presents' 
British level) but with doubled efficienoy of ener^ use and with 
the important but not v^^ energyrintensive amenities that people 
lacked in 1910, sUch as telecommunications,, and mode?tKpiedicine? 
Could it n^t be at least as agreeable as life today? Since tIEeLenergy 
needed today to produce a^ unit of GNP varies more than one'^k^n- 
dred-fold depending on what goods or service is being producedfcna^ 
since GN? in; turn hardly measures social welfare, why must enerejy 
and Welfare march forever in lockstep? Such questions todayyrSan 
b© neither" answered nor jipibred. V 

Underlying energy diioices are real, but tacit ^choices of personal . 
values. Those that makea>high energy society wqrk are all. too ap- 
parent. Those that could sustain lifestyles of elegant frugali|;y are . 
not new ; they are in the attic and could be dusted off and I'ecycled. 
Such values as thrift, simplicity, diversity, neighborliness, humility, 
and craftsmanship--»perhaps most closely prese^d in politically con- 
servative communities — are already, as , we see from the ballot box 
rfnd the census, embodied in a substantial social hiovement^ cam- 
ouflaged by its very pen^asiveriess.w Offered the choice freely and 
equitably, many people would choos^ as Herman Daly puts it, "growth 
in things that really count rather^Hian in things that are merely coittit- 
table": choosesnot to transfornr^'^ in Duane Elgin's, phase, "a rational 
concern for material \^ell-be/ng into an obsessive concern for uncon- 
.^scionable levels of material consumpti<5n." . . , 

Indeedft we are learning that jnany of the things we had taken to . 
be the benefits of affltience are really remedial costs, in<>Urred in Vq.^ 
pursuit of bene^ that might be obtainable in other ways without 
-those costs, ThJMnuch of our prized pers(»nal mobility is really in- 
voluntary trafflHHade necessary by the settlement patterns that curs 
create. Is" thatpffamc a cost or a benefit ^ ^ • 

Pricked by such doubts, our inflated" crftAiing f6r consumejr ephem- 
erals is giving way to' a search, for both perj^WaL^rrif^nbiic purpose, , 
to reexamination ;pf the legitimacy of the indti^trial ethic. In the new 
age of scarcity, our ingenious strivings to substitute abstract , (there- ^ 
fore limitless-) wants* for concrete (therefore reapnably bounded) 
needs no longer seem so virtuous. But wh^re we used to accept un- 
questioningly the facile, an(\ often self-sorvincr, arsnimejnt that tradi- 
tional economic growth is essential for distributional equity, new 
moral and human stirrings now are nudcfing us. We can now ask 
whether we are not already so wealthy that further gro^yth, far frOm 
being essential to addressing our equity problems, is instead an excuse 
not to mobilize the compassion and commitment that could solve the 
same problems with or without the growth. . • 

Finally, as national purpose and trust in institutions diminish, gov- 
ernments, striving'^to halt the drift, seek lever more outward control. 
We are becoming moi:e uneasily aware of the nascent risk of what a 
Stanford Research Institute group, quoting Bertram Gross, has called 



. . 'friendly fascism': — a managed society wliidi rules by a faceljBSS 
and widely dispersed croinplex of warfare-welfare-industrial-conirhun- 
ications-police bureaucracies with a technocratic ideolo^ry." Tn the 
sphere of politics as of personal values, could many strands of observ- 
' , able social chaniG^e bo converging on^a profound cultural transforma- 
tion whose implications^ we can only vaguely sense: one in which 
I energy policy, as an integrating principle, could be catalytic? 
J It is not my purpose litre to ivsolve such questions — only to stress 
their relevance. Though iuzzy and unscientific, .'they are the begin- 
ning and «nd of any energ>- poHcy. Making j^rahies explicit is essential 
?to preserving a society in vhich "diversity of values can flourish: an 
end that a soft 'energy path seeihs better suited tQ serve. 

'Some people suppqse that a soft energy path 'entails mainly social 
problems, a hard pathNnainly technical problems, so that since in the 
past ,we have been bcttdrat*^ solving thfe technical problems, that 'is 
the kind we should prefe^rkt^ur now: But the hard path, too, in- 
volves difficult social problems^We can no longer escape them; we 
must^choose which kind^s of feodal p^^oblems we yvftnt. The mpst i)n- 
portant, difficult, and neglected qHesttons of energy strategy are ribt 
mainly technical or economic but rftther social and'ptlfical. They will 
pose a supreme .clia^llenge to the. adaptability of democratic institu- 
tions and to the vitality of our ^iritual life.' 

■ ' 2 .-1 1 . EX CLlJSTVI'n' ^ <: 

These choices may seem fiT^ract, but they are sharp, imminent, and 
practical. Wej stanjl a(? a crossroads: without decisive action our op- 
tions willslm a-^/y. Delay in energy 'conservation lets wast^jful use 
run on so far thrtt the logistical problems of^atching up become in- 
superable. Delay in widely deploying diverse soft technologic^ pushes 
them so far into tlie future that any credible fossil fuel bridge to 
thera has-been btirned: they must be welruhder way before the 
worst part, of tho oil and gas de^^line. Delay in building the fossil fuel 
bridge makes iK. too tenuous: what the sophisticated coah technol- 
ogies can inriye us, in particular, will no longer mesh with our. pattern' 
of transitional needs as 5il and gas d wijidle. • ^ * 
\ Yet these kinds of delay ar^ exactly what we can expect if we con- 
) tinne to deyote so niuch money, time, skill, fuel, and political will txr 
the hard technologies that are so demanding of them.- Enterprises-like 
nuclear powtir are not .only unnecessary but a positive eno\imbfaiice,> 
for they prevent us. through logistical competition and thvfhyjrh cul-^ 
tural and institutiollltl incompatibility, from pursuing theyta.^s of a 
soft path at a hi^h enough priority to make them work together 
properly. A hard path can make the attainment of a soft path prohib- 
itively difficult in three ways: by starving its components into gar- 
bled and incoherent fragments; by changing social values and percep- 
tions in a.way^th'at makes the innovations of a soft path more pninful 
to*qvisage; and by evolving isstitutions, policy actions,. and political, 
commitments in a way^ that inhibits thQSe< same innovations. Though ^ 
•soft and^hard paths -ar^ not technically incompatible— reactors and" 
^solar ^collectors could in prjnciplo coexist— the two paths are ar;ta 
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onistic in other alnd'^ore important ways that^ though qualitative 
.and judgmental^ aWrfeal and unavoidable. As nations, therefore, we 
must choose one path before they diverge mu<ch ^rtlier. Inde^dr o^®. 
of the infinite Variations^ on a soft path seema inevitablQ^ eit^ier 
smootiily by choice now or disniptively hy necessity later; and I fear 
that if w-e do not^ijiake the choice,.growing tensions between rich and 
poor countrijes may destroy the conditions that now make smooth at- ' 
tainment of a ^it path possible. * * . 

These condi|jK)jis^ will not be repeated. Some people Ihink we 9an 
use oil and gas tQ bridge to a coal and fission economy, then use that 
later, if we wish, to/obridge'to similarly costly technologies in the^*' 
hazy future. But what if the bridge ^e are .now on is the last one? ' 
Our past major transitions in energy supply were smooth because we 
subsidized them with cheap fossil fuels. Now our new energy supplies 
areiten or a hundred times more capital-intensive and will stay that 
way. If our future capital is generated'by economic activity fueled by 
synthetic gas. at $30 a barrel equivalent, nuclear electricity at.$60— 
120 a barrel equivalent, and the like, and if the energy sector, itself 
requires. much of that capital just to maintain itself, will capitarptill 
'be as cheap and plentiful as it is now, or will we have fallen into a 
"capital trap"? Wherever we make our present transition to, once we 
arrive we may be stuck thfere for a long time. Thus if neither the soft 
nor the hard path' were preferable on cost or other grounds, we wotijd 
still be wise to use our remaining cheap fossil fuels — sparingly— to 
finance a transition as nearly as possible' straight to our ultimate en- \^ 
ergy income sources. We shall not have another chancje to get there. y 
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. MULTIPLE PATHS F0R ENERGY POLICIES: A 
CRITIQUE OF LoVlNS' ENERGY STRATEGY 

' (By Harry Perry and Sally H. Streiter)* 

INTRODUCTION 

a widely read article published in Foreign Affairs last October,^ 
Amory Lovins proposed that the hifjh technology or 'liVd" path to 
energy supply on which the United States seemed to be set was the 
wrong path. It was wrong because it would lead to nuclear prolifera- 
tion and the end of the world, because it induced inappropriate cul- ' 
tural values and, anyway, it was too expensive. Another path was 
open, he proposed, and the paths were mutually, exclosive. His path 
would involve, first, conservation, through the. use of insulation, re- 
design 6f engihesy furnaces and other appliances, reuse of waste heat 
through cogeneration, and redesign of buildings. This could reduce 
energy demand over the next fift^ years to t^low' the current level 
while maintaining standards of living. The r&uced depiand would 
then be 'filled hy renewable energy sources, namely solar energy and 
biomass conversion with a little windpower thrown in. To get us over 
the hump (demand rises 30 percent between now and 2000 in Lovins' 
scenario, befwe falling off again in 2025) , coal could be used in -fluid- 
ized beds, but not to generate incremental electricity. Nor would he 
use soiar energy to generate electricity. In fact, electricity is the chief, 
villam, led hy^clear which he would like to see banned. 1 
levins' y^iritics hat^e generally ffone after his numbers without too 
much success; indeed, in a very public discussion,*Nobel laureate Hans 
Bethe conceded that he had bfeen mistaken about the potential of solar 
J heating. We brieve reviewed in Sectioji^I of this, paper the current 
status of some of .the technologies he poposes, and conclude that while 
many of them are actually or potentially. feasible in a technical sense, 
their introduction has been thus far delayed because, they/ have been 
uneconomic. Changes in the price of ^he fossil fuels clearly render at 
least some of them more economic, but not so clearly'Superior as to war-* 
rant a "dirigisti autocratic" approach (to borrow a phrase) to^divert 
the economy exclusively into soft technologies. The basic supply ques- 
tion that remaihs undSiswered and unanswerable today is what the 
supply scheduld lookd like. Even the prices quoted by Lovins for cur- 
rent delivenr apfe ven/ soft, fot whiclf we cannot really 'fault him', but 
the|co8ts pfxjnfess^owiuction and the time involved for new- tech- 
nologies to takeiiold are not at all clear. 

•n^^Pn^*^^ a? National Ek^onomlc Research Associates. Inc. (NERA)» 1977. ftarry Perry 
and Sally H. Streiter afe Senior Consultants at NERA. Reprinted by permlssltfc. 
(Octobfr pp?6°^^^ The Road Not Taken Forel^yi Affairs, vE No. 1 
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Will solar technology bo like the hand-held calculator, improving 
with volunie and getting cheaper by the week, or will it be like the 
nuclear industry where the early models •wpVo cheap and l)ottlenecks 
in supply. of labor and materials drove the pric^ up? Aluminum and 
plate glass, the raw materials; for solar collectors, am heavily depend- 
ent on electricity and natural gas in their production, and there are 
goo4 reasons to suppose that incremental energy Supplies to these 
mdustries will be substanti^illy more costly than historic sources, driv- 
ing up the price of solar as production increases. Biomass takes land — 
what will happen to the price of land if a biomass industn*y grows up 
to half the size of all current agricultural productf^n ? 

The potential speed of ^.introduction and eventual market sh^ro of 
the si^ft technologies has not yet been fully explored, but there is a wide 
fiisparity between Lovins' and other estimates of the market share 
potential of soft technologies. ERDA's estimates suggest 7 to 10 quads 
by 2(X)0 ^ ior soft technologies, whereas Lovins goes for 32 quads. „ 
' On the demand side, we have examined the various projections :^or 
energy consumption in the year 2000, most of which are considerably 
higher than I^^^ins' 95-quad scenario. We agree Tvith him that the 
•lockstep GNP energy hypothesis is faulty, and that there is con- 
siderable potential ior dampening demand through conservation 
measures which are economically iustified. Howje.ver, we believe levins 
has overlooked a subtle point which is totally damaging to his esti- 
mate. We explain fuither in Section II. He has assumed that doubling 
energy efficiency will halve demand, whereas the effect will be also.of 
halving the price and. if there is any demand elasticity, the full savings 
will not be gained. We therefore conclude that his demnnd scenario for 
2000 has underestimated increases:in demand over 1976. 

B.efbre launching into the nuinbers, however, we have tried to tackle 
the area mjost of Lovins' critics have avoided ; we have endeavored to 
take ihis social policy arguments as seriously as he evidently does and 
consider their meaning and meritvS. We turn to this now in Section 1. 

I. ENERGY BELT^RY SYSTEMS AND SOCIAL VALUES 

• V ■ y , ' ■ 

In the sphere of politics a sot personal values, could manv strands of observable 
social change be converging: on a profound cultural transformation^whose impli- 
cations we can only vapruely sense : one in which energy policy, as an integratinf 
principle, could be catalytic • ' . 

The first path is convincingly familiar, but the economic and sociopolitical 
problems lying ahead loom large, and eventually, perhaps insuperable. The second 
path 1*^, offers many social, economic and geopolitical advantages, including 
virtuaWlimi nation of nuclear proliferation from the world.* , 

Amory Lovins is a consultant physicist but liis main messaa^e if. that 
'of a social physician. Although criticisms of his work have tended to 
center orr the strate^ii'les he proposes, their costs, benefits aVid feasibility, 
they have- by and larp^e i^ored the main message. Yet it is a m^sa^e 
which in various^forms is receiving increasing: acc^eptance in \^dely 
disparate areas of social policy. In education, in health/and now in 

\ , 

a U.S. Energy Rt^8ear<fh and Development Aylniinlstrntlon/ A Nfitlonnl'plnn for Eperpry 
Rpsearch. DevMonmpnt and E>enionstratIon. Ci'eatlnK EnerjTy Choices for the Futuro/yol. 1 
(WftBhlnjjton. D.C. : U.S. Government Printing Office. 1978). p*B--6. ^ ^ 

• levins, "Errerjry Strategy." p. 95. " , . ^ - 

• LovlAB, "Energy Strategy," p. 65. . 
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energ)^ a line of criticism is emerging which runs as follows : "Wliat 
you. are doing does not wor^f. You are not managing to do evoh what 
you say you \Vant to do. You are pouring resources into the wrong 
things. There are other and better ways, which you are not even 
cogsidering. I think they are btUtef^.lDecause they will lead to a social 
organization I prefer. Ypu,. however, can reject my values but not ^ 

^ my proposals because my propo.sals maet.yaur tost which is^that they * 

. are more economic,^ • . . 

The radicals are not talking basically about tinkering on the edges 
of policy. Levins— despite all the critics who to a inan would like to 
See his soft energy proposals receive more research funds and he incor- 
porated into the system where appropriate — holds fast to the view 
that there are two mutually exclusive paths. Charles Reich's popular 
book. The .Greening of America, was based on the belief that opposi- 
tion to the Vietnam War and development of a populft|^ counterculture 
Would truly revolutionize society/ levins' vision perceives energy as 

^, the ideal catalyst to.revolutionize the wbrld. ' < 

The father of this approach to major changes in natic^nal priorities 
is Ivan Illich,"^ who has turned his prolific peri on many sacred cows/ ' 
In education, his theme is to *^eschool society"— he hold's that pouring - 
more teachei-s and more cla^rooms ^nto the development of our 
children does harm, not good. Massive increases in education budgets 
have Jibt even raised rfeading scWes, and although Illifch' would not 
consider a reading score a Ji.seful'test, his point iS^that the aim of the ^ 
education .system seems to be to produce reading .scores and it cannot 
even do'that. Thoughtful people in educatioa report that, even if they 
do not .share Illich's .social values, they cannot denv his conclusion that 
"budget expansion has not been the panacea they had lioped." 

In henlth, the ^ame soit of criticism is current. Medical r.are costs 
are growing fa.ster than any other item jn the economy, consuming 8.0 . 
pecent^ of the U.S. Gross National Product. This is a higher prop'or-^" 
tion than any other countiy, yet the IJ.S^ health indices compare im- 
favorably with tho.se of othpr developed countries in terms ofsuch 
measures as infant moi-tality and e.ven(4ife expectancy. The cntics of 
the health care .system sn'ggest that its goals and methods are wrc|^: 
thafe there is an overemphasis on the mote dramafic and costly forms • 
of intervention' and too Httle on the basic foms of prevention and 

^ care whif.h afFpct nfany inore ppple^ntl ar^, relatiwily t^vcap. . " - ^ ^ 
Even the rhetoric is tlje same (and note, thi.si^|^-I>irexrto'r.-ft 
(>*f;the World Ilealtli Oi:ganizatioi:i, not' a maverick'^ificyr * — • 

The (liroctor perioral bfltho World IleaUh Organization today '|;May^)jt97T^ " - 
iirffpd the -breakinK of wlikt; he fermed the 'claims of ai^na^cQ^^n^-^^yeil^ 
oversophisticated and over<k».sUy health' technology/ \ / "0^ 

In h' keynote addn^ss toNJ^ annual a.ss(»ml)ly' of [the inOrnation nj?o^y, M. 
Halfdan Mahlor^callod for aT^T^rro^npr-tiTfit wtis *more appropriate hoI^iiiVe it 
is technically sound, culturally acceptable and financially fea.slblC ' • 

Compare this with levins: ' 

[TIlc soft ener;?y j^ath.] besides having mucli lower and more stable operatinjr 
co.sts than the hard path ; . . appears jrei>erally more flexible. . . . Its technical 

^ Soo for exnmplp. I, IlUrh. T.ools for Oonvlvlnllty (New York. Harper & Row. 1973) ' 
* ConjrresHionnI Research Service. inifJ ffcureH. 



• W.H.O. f hlef CrIMcIzeJi Costly, Ilenlth Technology jiiul- Ur^es Keplacemcnt.^' Tii<^ Xa^w 
lork Tlniea (May ^ 1977). p. A-13. ^ • ' . . ^ . . O^iv"^ 
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diversity, adaptability, and geographic dispernoii make it resilient . . . [and] 
ideally suited for runil villages and ,wr1)ari poor alike. . . Soft technologies do 
Tiot carry with theni inappropriate cultural patterns or valiies . . 

When this lino of argiinient is" aj)]) lied to energy delivery systems, 
it is tempting, though foolish, to ignore it.\It is in large measure 
roreigh to the thought .of those of iis who reason in equations or see 
tne market system as Arbitrating our various wants aijd needs in ;a 
rational manner. In our teiins, the critics are arguing tlfcit there are 
massiv'e externalities and grossly imperfect markets. Jjovins does 
indeed argue for rational pricing of energy, for long-run marginal 
costs, and^asserts that, if the paraphernalia of i*egulation, subsidiza- 
tion and -controls were working properly, then that would be a Hi*st 
step to introducing his program which is "more economic.'- It is hard 
to argue against tne idea that 520 natural gas ipadc insulation rela: 
lively unattractive, or that. price controls on oil have contributed to our 
international vulnerability. ^ ^ 

However, tempting as it is' to revert to familiar territoiy, we leave 
analysis of the xjconoynics of his proposal until later in this paper. For 
the message is also, very clearly, my way would b'e better even if it were 
^not economic. , 

It it [a lOO-percent solar system] cost more [thaft a nuclear and heat-pump 
system], there.would still be good reasons to use it anyway ; but itsbeibg cheaper 
makes a neater argument for people who value narro\y economic rationality 
above unemployment, inflation, centrlsm, vulnerabUity, proliferation, aufl other 
concomitants of tljte nuclear option." " . ' 

What are the societal values 'which Lovin^and his corphysicians 
are advocating? , ' ^ ' . • 

A . Nuclear Proliferation and Its'! ntemational I mplicatiom 

. First, Lovins'. message is that a domestic nuclear program encour- 
ages international nuclear proliferation. "We mufet soon 'choose one 
[path] or- the other— before failure to stop nuclear proliferatipn has 
jporeclosed botli." How reasonable is his stance on proliferation ? 

Those who ^pose nuclear power domestically frequently stress the 
international implications and tl\e relatic^ship of commercial nuclear 
power to weapons prolifer/ition. Tlie li^jage is real and the problem 
enormous, yet the solution is not tis easy as Lovins would like ua to 
believe. ^ 

The linkage 'comes atout through two mechanisms, people and ma- 
terials. Nuclear reactor technology 'requires a substantial cadre of 
trained people for its operation, and those samefteople, once they know 
about nuclear power, also have sufficient* knowledge to'make nuclear 
bombs. Second, light water nuclear reactors both consume and produce 
fissile material— enriched Uranium and plutoni,um, respectively. While 
this fissile material is presently ^covered by international safeguards 
\{pafticularly provisions of the Treaty on the Nonproliferation of Nu- 
;clear Weapons j(4fPr) which is enforced by the International >ltomic 
'Energy Agenc^ (IAEA)], the safeguards are not foolproof arid not^ 
alj reactors are^snbjeCfTo them. France, South Africa and Brazil, for 

■ Tjovlns. "Energy Stratefry," pp. 87-89. " ^p^"^ . flfc 

•A. B. ravins, *Comment and Conrespondence," Foreign Affairs, Vol. 55/No.'3 (aj^) 

1977). p. 639. . < ' ' 

" Lovins, "Energy. Strategy,'* p. 66. ' , , ' 



instance, refused to rati^v. the NPT.^MFurthermore, some small re- 
' search reactor^' are not stibjec^ to the safeguards^^^ It was a small re- 
sea^-ch reactor^ that India used to manufacture its bomb,^^ and esti- 
mates; of Israipl's nuclear weapons capability are rofitinely based oh the 
plutonium-producing capacity of its researcji reactor at Dimo'na." 

The reactor^Dojirib linkage is sufficient bi^ not necessary. Reactors ure 
jiot the only vc/fate to bombs. Countries can acquire the knowledge^ 
Ti^^cessary for Weapons without training a cadre of commei-cial reactor 
sp^alists; in fact,. the information is'rtjlatively^easy to obtain. On the 
materials side, the iteactor linkage is clearer : a commercial reactor pro- 
gram makes access to weapons-grade 'matepials dramatically easier. 
^ While it is not a particularly attractive'direct route to^vard obt?iining 
weapons; its e.^istence provides a c^imtiy with the*pportunity'at 
most any tiiYie to extr.act large amounts of plutonium from spent fuel, 
should It decide to do so.- ' ^ 

Only highly enriched uranium and plutonium are suitable for the 
. construction of rmclear weapons. Because the foiTner is still a product 
otjiighly advarfcM and relatively expensive technology, the conttol 
of the access td^hi^ilv enriched ura^Hum has been relatively simple, 
Nuclear fuel itdfelf does\iot provide theD^cessary uranium since light 
water reactors Are fuelect with low enriched uranium (about 3 percent 
^UoasX rather twan the highly enriched uranium (about 90 percent U^as): 
required .for the production of nuclear weapons* Therefore^ the con- 
struction of nuclear weapons^usirtg.hififfily enriched uranium requires 
a cdlintry to make substanfiaL econon^c and tipchnical investments in 
enrichment technology. While the ihw;iium route could be facili- 
tated with the advent of Laser isotope sepavation,^^ at- l^ast with 
current teclinology, the direct enwched* uranium route4o nuclear 
weapons remains particularly unattractive. * • - ^ - 

.^oj thp United -States has exporfced- very limited atfiqunts of 
highly^^^riched uraniiun and has refused ip eipart the eWchm^ 
^^iK>G06s it^lf:^0 Together with the Soviet Union^ the U.S. now main- 
tains a virtual monopoly pn the supply of enriched uranium to reactoFS 
in the western cdtintries today. Ho\^e.yer, by the mid-1980s, about ten 
countries are expected to possess eriridimeiit facilities built- in con- 
jnnction with'their commercial reactor programs;]^ This, together with 
the. expected laser technology for uranium enrichment, will greatly in- 
crease the potential, access to facilities that could conceivably be util- * 
ized to produce highly enriched'uranium for \^pons use. ' ' 
At the present time, the 'critical factor in thp proliferation probleiji 
is plutonium;^ Plutonium' is produced as a by-product of nuclear fission ' 
in a commercinl reactor and, if separated and accumulated ca^i be 

'i .T. A YnRcr nnd E, BystoInberK. e(ls,.\nerffv nnd-U.S. Foreign R«lU?v. "A Reoort to thp 
iTnerp Pollcx- Projocf-nf thf »Ford FOundatloS^' (Cambridge-: laIlS&.l^ 

^ Yagpriml Stelnherj?. Enerpy anrl TLS. Fprelffa Px)llcr. p 375. 
T^Zi'^*'^S^L^^' ^^f,^A"^tJ.^iSJ*®J ®' Plutonlum-ProducInK Reactors by^rrfall and/or 
•s Td^J^ ^^f^l.r' CoDKresalonal Record ,Hearlnft3 for' 

OAce l6rl^ ?iJ 307 '^"^ ' • Waahlnstpn, D.C. : U.S. Govemmeirt Printing. 

>«*\Senate Unit Is Dlvlded'on Terms of Nii^lear Reactor Sale to Israel." The*New York 
.Times (.Tune 21. 1977). p. fi. si ' ' •> 

v^?^o^?•v^'*'ionVvw''^^?"^L^iV^ '^^f Proliferation Conneetlon/'^ScIence. , 

Vol, 106. No. 4291 ^May 13. 1977J. pp. 721-31. */ . ^ « . > » 

T*!*^-*y- h^^^^^J^' •'Nuclear FutureR for Sale: to Brazil from West GprmanjS£^t)75;" 
International Securtty. Vol. 1. No, 2 (Fall 197C) p. 153. ' Jf" 

KfH^;.^V m'S^^^T- "Tli*.^°^?r".^yP\*,^ Nuclear Industry Today.'^he End of the American 
Monopoly,'* Foreign Affairs^ Vol. 54. No.- 4 (July 1976), p. 796. ^' ^i' 



fashioned into a relatively inefficient but still deadly 'nuclear weapon. 
The separation o*f plutonium from apent reactor fuel requires a rel- 
atively simple' ai\d inexpensive ohernidal process which is within reacj^^ 
; of mostfOf^ the conntriea that are now building commercial reactors. As 
a result,' a country* with commercial reaptoi^s and spent fuel will gen- 
erally in positio-n to relative!}^ quickly and easily extnict'lhe pfu- 
tonium required for nuclej^^ \|(reaponsr For these countries, tn^ road- 
block to^nucl^r,.wiBapons is not techrtical, but political, incfludingthe 
Nucjear ?Nonprolifcfration vTreaty, lAElA safeguarcls,^bilatefal^-safe- • 
guards akd the general political and' securitj;^ implicatfons of a'parti- - 
cular country's decision to build a bomb. , " 

In^eed^ the phitonium route does?. nO\ ovop require commercials- 
actors, A coimtry could 'prwluce. jr.reto (J-rude plutonium-proouc- 
ing^ reactor tising natural tiranirtrD {^d -otlier liiateriais over 
there aire few. If any,' i;item'aiil>;n'*aI^jQ^ and" a simple reprppess- 

ing.nla^^l for cjCtrogting pi&;]njij(^ ' . , , . 

Almo^lt' no one wlio hris;/f)ii^^^ or in'X'ostigated tlie topic. ' 

would deny that here'is a v^tyl^'^vf ^X^ problem. President •Carter has • 
propbsefr.ar^'iFidefinite'pos^onemoiit/ of plutoniuili recycling for cotu- 
inercial ^^^''j^oses and a* ban^ory ITtS; ^fxpoifs of plutonium reprocess- . 
ing platits.^^tJ.S. gupplip^ of uranium jsoojn to be,sufficient to permit 
light water rettctors to function with^ntt^'cnse of the plutonium as a' 
fuel for at least the next •'twenty ycai'??v !a^id altliough there are some 
- disputes about the'economics of. j*opit>f;esftiitg, islie balance of Qpinion-., 
^see ms to be t h at u s i rjg pi u t on i u m do -not i a k& eco n<om i c ^cnse ' i ri t lie >: , 
Ij.S. at present Jinyway,, Carter ha§ post;poned tij.e conf^trnction of the ' ^ ' 
plutonium-f ueled breeder re;ictor at Clinch Kiver indefinitely, citing^ 
the dangers, of pliirohium-an(V Iho- j)Ot<?ntial availability of thorium^ 
as a 1>reoder fuel, althoiitrh the/f^i.si1jlilty of tfior.iun) ii^ not clear.^'' * 
Tlieve«fort. current, U:S. policy ran -be sumnii\:ri*ed as follows: ' . 

Minimize tM avmlqhility- o f phifcyjiunn ay^^m, hy (lhcM(ragmg ire- - /. 
j)7*ocessing : the assertion that it is notocohonfic ?inyho>v is made more ' 
beli.^vabie^by. a donjestic posture post^^jon ing plutonium recycli^ ^ 
and the plutoriium breeder. ' 

' Do not g me i^oiw tries an i7) edit five to develop, their o-wVi fro^t-i'nd 
unS^ba/rk-end fueilities,: the policy here is to guuaranf ef' a stable and low 
cost supply, of '|^nrichmen& serxi2f;s aud to provide storage facilities 
forspent fuel that is not repi-yjcessatl. - . • ■ * ^ 

IjiOvins conclucics-tKat, the \\'!ty\T6 spjre the,problem is to "phase out 
[the U.S.] nuclear power progi-am ftfuljits support of ptliers* nuclear 
power progranls./' =^ This neglects tfee .reiilities of the ^V0I;]d market 'k 
for nuclear reiax^tofs. T;he once near mohopol^- position of the U.S. in 
world reactor sales, Has1)een rjfnjdl^y ^ero^lj^id by other 4ndusti-i'aj|ized ^ • 4 
coftntries such as Frj\Kce, West German^'' an/1 Ciftiada.^^^ A^y effort^' 
effectively conft-ol th(5saWof reactors^and reactor tecJin<S]ogy requires 
the cooperation^ of a^fairly larg^ number'of imlustriaf c©untri>s. fn 
fact, tliese couittries have been meeting jeflrularly to' devejopv sn,fe-/ 
guards and export chntjrols to limit projiferation potential of com- 

> ■ * -. V ■'; , ' ^* ' \ ' ' 

" Yflge.r u nil .Sletr^rjr. Enei^y an (1 U.S. Fbr^l'lfn Policy! p/37 

'•"U.S." aoflfly In c>nBo Piwh for PltitonJiim ar FiioMn n?f»nctorB." Tho N(>w^Ybrk Times 
<A7>m 7. 19n).t)p. A.-l.r\-7. ' ' ^- " 

» H. a; Fplv<>s«)n nnd T. B. Tnvlor. "S'eri|/lt.if- ImpUrfttfon/^ of AI|6rnativo FIi<sIon 
Futures." BnllPtln of the 'Atomic .<^cientlRts (Dec^irilior 1976K pp. 14-17, 

" Lioi^lnB, "Energy Strati^Ry.V p/ PO, ' • «^ V * . » ' . 

« Joskow, "The Interpatloliflrt NuxJlear Industry,** Rp. . • i . 



mercia] reactor sales.^"^ Unihftcnil ofFprt^^rby tli^ U.S.^to pliai^e but its. • 
nuclear pvogvnhi, roslrict access to 1.0;U':tiiricliecl iiit-aniyiK, or.bsfn'the ; > 
sale of eomuiereial rJ-actors are ]ikely^to^b'e couiitcr-i[^^^)d - 
long nin.= » By takir/g tlie prolifeation^ prol/leiTi) si^^ thcJJ.S. ^ ' 

^ has beeiuable to usdXhe cconomi^J. and/political i^verage*AtJiat-it dbeS • ' ' 
^ havoto ilpgradcsafrfguju-ilgnaranV^s ajHrt'o'^c^ - 
to agree not to» expi[)rt'additional enrichment amll>ix?XJj'c^^)5siiig ieqlr- V'. 
^nology to countries like Bii?izil )iiid -Pakistan. Gei'iHu%, fertince firtd '/t . 

• other countries hiWe all- apparent ly.at^nved- op this' ^ 
prior sales to Brjtzil and Paljistan will i^Bparei^tly^oVfoi-war^ " J ' 
Au interesting solution to t*ho prx)bleuis'of i)V(/liferation.a"hd inad^v' 
quate controls — a market-slirifing cartel— \Vas''d'eeently proposed' by 
Senator Ribk^ofT^^J First Kibicoli'-woukl redij'ce d^e coirxpetltion to'sCr^ 

; reactors, (which he views as' fcl^e cinix *i d'ifc\hiiclfer ^^c^c^ 
allocatingu /r/v rata sha^-e of the niarket'to^suphlier colintrieS, i^asecl 
. ' upon their productive ct-pancities; All orders wpjild bfevfifed wj^i the 
IAEA andplaotnl on tliei)nsis(KDf :tgvt?td-npoii niin . 

• supplier.,. , ' . ■'-ftV- • 

• Second, th£5|)ent fuel. W ' 
processift^ f abricati%: were concentrated in large, rnVntinJ^tioaal^ 
lAES^coht rolled plants, lender this'^ngr^'ement, uranium .enrichment . 
. services would be provided^o €\istoraer nations ti^ a Credit for tli^.plu^ ••* 
< , tonium contained in the spent fuel which^tiie members deposifed, |cibi- 
' cofF believes. that^under such a system, ecdnomi'es of settle and reliaJbUr 
ity qf supply could -be assuredly The jj^ajn- pf^C^blem^he 'fef^ftse^ isic^n^ 
vmcmg Friince and . West Germany tViigree not to^exjioft the4Te- ' 
. mehts igf the fuel jcycle. Altht>pfh {)6th \France'^ifd..W^^^ ^ormftjiy, 'y 

- ilow -have'.ui^aaium enrichmejrC tedindlogies, large-scale ■ production r 
^rll not begin for several ye^j-s ^d they are (Jependent meanwhilefon' 

U.S. enriched uranium for Uieir o^'^lHi^p^6estic>eaGto^s. R^^^ / 
this as a prefsure^point to f&rce agi^em^nt,-*^ -Such an i^proaclv now 
:seeins"iiinnece.«sary'f5irtce these ,fountV^^^^^ export • 

jwMitionaU-crUrcal fuel cyde facilities arid- have; severely tighteiied' «^ 
bifatQraIsTiJegiiardrequirem6n*ig; ' ' ' '/ ♦ 

In the ^ck^ the proliferAtion.t^ijf^hlem is only partial lyix fur(ct ion of ' 
. access to a cQinpletcv Commercial faictcycl^.-Geximmv, Japan/<Cana<Ja, - • ' 
. etc. courd have developed nuclear^ weapons Ibng.'ago* They liave hot ' 
' because they perceivefT. that such' devel^pme^fit mighf'actuftlJv^reduce^ 
«i£ir s^.urity^ratl^er thapvinore^-if: Contfpls o^r the^ comraerciaj * 
fuel cvpje must cantlrine to Be'sup"p1ement^d'by otltbV seaiHl^y giSran-- 
tee.s^ w/iK?h make it unattractive for a country 1;o:waAt fo xleVelop^n'-* . , 
Qlen» weapons iVHie first/ place: AlThether c^imtries like vSoiitlj^toila, . ^ ^ 
. laivvan. Israel. SontbAf^icav etci'develQp micJ-ear'wcif^pQps depends"' 

• tnytli more on7^rhetMr credible :defeTise alliances With' tl5(^ r.Sr: con- * ' 

- tmi^, ihan It does on the exi.steu?e of a. Commercial nutSJbar ener^ • 
. indusfiT. ^ - " :, ry.- / 
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. * • ."'Hie burden of nonproliferatiori cannot be put, on tKe commerpiaUooii^ - 
clear energy industries completely. ^Esfport j^licies^ ecoHonftu incen- • 
' • tives tg ^tay -iii^ay^from ^iritical fuel^ cycle facilities, and safespard^ 
1 can 'reduce the probability that a Country will suddehly-enter*\he 
; . uu^lear weapons club. But such policies aye. only adjuncts to overall 
" international defense.and mutujtl- security program^. Pakistan' probr 
' ^bly wants the opportunity to.devetop a bonib because it does-^not v 
perceive Agisting security guarai^tees as adequate in the face of Indian. 
milita;ry^apabiTities; th^ 'BraziU^ the' Argentinians probably 

feel ^soine what the SQine." Far 4foo mifl^li of tiie burden of^ the prolif^ra- 
.* tion problem has been placed .on commercial ni^^ar^o>yer program^] 
» .>And, far too Uttie on the basic economic^ socii^l a^d-poHticaCi^vstii 
i,tion^'thtit create! thie incentives forlaations and s'nbnationaLgi'oups 
acqiiire nucfear weapons. / * ^ ^'^^ ; ^. .. > 

* We agree that Lot^is has^odentified an important pfobleTn. But lils;^ 
. ' ^lutipn simply' wiy not work. Improved international" polftical \^ 
. „ siitutions for mfninriizing the, risk of proliferation are t:ertainly calleS/ 
f or.^ 'JThe U.S. has u\& po\yei' to take the lead in negptiating interna- 
/ionaPagreementa that will serve to minimize the risks;|;liat additional 
' countries ^11 either want to ©r be easily able to (Jevelopiliuclear weap* ' 
^ ; '«rns: But unilateral U.S. actio'n cannot eliminate the risk of prolifera- 
^ tion and it toiShtev^n increase it. ' 

'A Bouroe close ta the^SALT talks puts it^ as follows: there are basi- 
cally t^o views atJout . proliferation^ Tlie first Js thatMt is a-disaster, 
, thawQlrld is liwely to blow up, but yoij can't stbp it. This was essentially 
. cthe private vijew qrKtl^e Nixon/Ford adiAinistratipij. The seconcl'as 
thatjt.is Oj-^j^SaSt^^ thV world is likely to blow upybut you can stop'-it.^" 
; i^This as eSsentittfly the)yiew of Crfrter ana:;yance. Many ^tious ob- . 
i ^ serv^re teli^v^fet'it'^s perhlipj^the ultimate:qyestion,1)ut apatt from. 
^ the s'uperdpvl^no oYie thinks the answers are easy. , 

. ^* i?. Bard Eii^r'g^^^et£7^im and Soft Energy Phiralisvi, 

Lovins' second ER^i^^e:^^ that our present energy delivery system is 
. all-pervasive andjSwitr0jKn^^ v... . 

; . . [TJhe kinds of social change-neeS'i^d for a hard path nre^npt to be much . 
f less pleasant, lesjf^ plausible, less compat^blf ,wfth' social diversity and nersonal . - 
;. freedom of choice, and lej^K consistent with. trjiditionar values tliirti are the^ociaj ' 

changes that couW mak<^ "a .soft path worji.^*! ^ * . ' . • 

■- While soft technolhjries can mn^tch ftny,se*Semerit ^ntteirn, their diversity re- 
- ' fleeting our. otVn piur,alisTO,- centrjrfi«€d*'ejiff|[n^ encourage industrial -cliis-s ; 
• ■ tering-andriTrbanizatiorf ! . . [aAd] a>looate»l<^ne«ts to suburbanites and socidl 

* costs to politically weaker riiral agrnriAn|^lrfrtg hig energV systems pits central , 
authority against local autonomy in iiaHOT9*<Sfl?inglv divisi^-e and wasteful form 
of centrifugal politics ' * '^^^ ' . 

, y^'^ - ■" . . 

; / Loyins hag reiterated severfi'l tint^. in His-writin'r^tfiat *Mow Energy 
futures can. (but. heed not> 'b'e^i^i^lBiEi^ pluralislic, THiereas/ 

. ^ high^ner^ futures are hmmd^fe^^^p^ji^ ta offer less scope 

^ for social div^ity and individu^r^l^lowi^ This^asic theme* can beV ' 

• •examined in two parts. '"^ f ' ^ ^' \ ■ 

' Firsts ^^vins suggests a-difo^e linkage- ^t^e^nii^g^^l.orfranizati^^^ 
' and energy:supply sys|:ems. Alvin'WeinbeT^ lffts'((ii^ deter- ' - 

ininistic implicatiotis of thjs^viewpoirtt.' -[ V ^^^T^^' ' 



JJ'Drivfe A«:aln8t Nuclear Spread For.iftes tT^ 12 Natlon/i." The 
Energy StratPirjt.'* DD. ftl 02 \ ^ 
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Inde<*d. the tie between'^^fter^ intensity, bureaiicraVy. and centralization, 
which is pre'valeiit.ji theme nniong tiii', anti-enerpy. inteHe<-tuals, InrRely {i 
mystery to me. Inhere are many factors in our mo(j(firji s< M-i ety tliat encourage 
• hun-aucrartization.'centraliziition, and vulnerability, and I would tlnnji that en- 
er^ry and how wt^^t'nerate it are hardly the most iniiK)rtiint. For example, the 
technologies of mass comnmnicatiou are {>rohat)ly far more si^Tiincant iK)tential 
sojirct^ of malign centralization than are the technologlt^ of energy generation: 
Hitler was nnicli more the product of radio than Ive was of central electricity.^ 

. It is hard to improve on Weinherf^'s comment, for it is really diffi- 
rult to see how clortricitv dictates s<K-ial ()r<ranization. 

Others^ such as E. J. Mishan have ^r^j^iaed that economic growth 
and or the autornohile are res|)()n.sible for tlie decline in neii^hborline.ss 
and civility, which Lovins abhors, while Tllich would probably cast the 

- blame on industrial civilization. Indeed, the main villain of Illich's 
diatribe on energy is the automohi^e and the highway system. 

The typical American male devotes more than 1,600 hoiins a vear to his car. 
He sitS-'in it while it goes and .while it stands idling. ^le paries U ^nd seareh^ 
for It. He earns Hie money to put down on it and to ftieet the monthly install- 
ments^ He works to-pay for {)etrol, tolls, insurance. tax(«? ^nd ti^ieets. He spends 
four of his sixteen waiving hours on the road or gathering his resources for it. 
And this figiu^ does not take- into accolmt the time consumed, by other activities 
dictated-!^- transp^)rt : time spent in -liospitiiis. traffic courts and garages; time 
spent watching automobile commercials or attending consumer education meet- 
ings to improve the- qtiality of the nex^ buy. The model American puts iu 1,600 
hours to get 7.500 miles: let^s than five miles per hour. In countries deprived of 
a transportation ijidustry. i)eople manage to do the same.^ walking wherever they 
want to go. . . ^ 

Illich woiilcf-not ar^rne that people did'not freely choose to love 
their automobiles, only that^they were heavilv influenced in doiii^ so 
by free road.s and by advertisinnr and that the externalities m terms of 
lass of neifrhborliness and isolation were not readjlj {>erceived/ 

It IS. however, diffi(Milt to make the same connft^tion between elec 
tricity and social orfranixation, unless perhaps onf^. has iu mind tele- 
vision and its effects on^ family life. Centralized ener^>v sources STre 
had, we are told, becau.^ they "eneodra^e 'industrial clu.st<^rin^^ and 
urbanization;^ Rut the cliief complaint against th(r car was that it 
encourages suburbanization and isolation! The connecting' ar^ment 
s^ems to be that 'sr^le e(v>nornies in electricity iiuike lar^^c-scale energy 
suppiv systems uievitable, and ig^quire highly spefti^7,ed (and tliere- 
fore "remoteV) people to run them, whereas ^oft energy systems are 
mnr^ directly attached to the people who use, thym. 

At one level, this af>f)ears to be obviously true, altliou^rh not ot.vi 
ously undesirable.' .\t another level, it Is not quite^as true as it seenis. 
The (-(jm-Wistion of coal iri a flnidi/c(l-l)ed system takes place in'the con 
.sumor'sown home, the combustion of coal to produce electricity takfts 
place fj^r from him. Yt^t the coal mine is still re(piiivd and the trans- 
f>ortation network for cohI delivery w,miI(1 surely rival the cnmr»Iexi 
ties of the electric distribution system. Similarly a solar collector is 
plj^ed on a. Imildin^r and is tluuefon "local." Ijnf the aluminium 
and plate ^rhiss industries standin^r Ix-liind the colh .-tor are nn far 
away and remote arul te<'h,iical]y complex a.^ tht- ijenecatui^r .station 
One miL^ir also add tliat they are hi^rhly centralmi'd industries Tn 

— — f — ^ I 

Sfrnfotrv .r„ly'L>.7 U>70 . for jm^L .arion In Kn* . trv PaMcy) p { ' ^^-^TK/ 
« K .r.^Vfl«h;ni..Thp CcYutu nf F'Tf-c/iomlr Or.»wtli (I^ndon : Hf.,r.U-. I tf^f. U».i7) 
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1972, for example, tlie concentration ratio for the top four companies 
intlie plate and float ^lass industry was 91 percei\-t aad fpr the top four 
primary aluminum producers, 80 percent.^- : 

The adVpcates of solar energy mi^dit also bo well advised' td re- 
member the fatx^ of,e'arly heat pumps. Vhicb were killed by lack of 
local k'nowledvrp and sta-iidanlization, jind pre>«^ hard for •''huroaucratir 
and centralized" decisions to eliminate, fly-by-night locqj contractors 
and the indignity of $12,000 sobr roof instaflati(ins that lenk ancj 
crack. Solar energy will give each individilal more /-ontrol of his <^^!^'n 
destiny, presumably until the friendly local solar engineers /)e(^ome 
less available to fix the leaking collector than the friendly local iitilit'y 
is to fix the distribution outage. ' 

Again, biomass, con version, which is Tx)vih?^' chief .iinswer tp^ liquid- 
fuel supply, woiild take, he tells. us,"ten tiiri^^'s the current U.S. brewjer-y 
capatitf. It is not_^clear thiit this is .likely to show fewer economies of 
sca,le and less conceAration ihaix. refineries, especiallv givqn the tran»^ 
. portation'fi^oblems associated with the light a'n^ bulky initial product,' 
• It is possible to argue oivmany grmuuls that pluralism, dispersion of 
power and decent ralization^f economic dec is ion'- ma kmg are desirable 
things: ftideed, nfiany e^ojionjists would argue that (jemocracy is en- 
ha'nced by consumers making their o^wn economic choices among al- 
ternative pr<vlucts,' rather than a single four-year choice between al- 
ternative politicians wiio Uien ma^ choices for them. At some points, 
Tx>\'ms" seems almost- tcr /rgue that a highly centrali2ed de#sion be 
made to proi^fefc;s.^ong'the soft f)atli. There is 'no real need for this. 
iJhe very cimracter oT the soft path is that it need not be adopted in its 
entirety. If the soft technologies pro^ economic, then they can b( 
pphased in^their^ yerv' virtues of fle^cibdity periii^ittihg their gradiud 
adoption. '^or is the hard path'so inflexibje (hat it^reiuld not ^e [»ha/ed 
out if it turns out^to he desirable to do so. The effort to res()l\^tlie false 
dichqtomv raised' by Lovins;^ seems tpd)e niore.antffhetical to pluralism 
thaii a le^^s radical .policy which, hif prjcing sensibly, encourages i^ew 
technologies ^and removes-market barriers. . j!^ 

Perljaps what fevins is really getting at i«; tlu- nuchar ivrgmneut 
again.^lK argues trrat the safety-risks of nuclear are una^ceptal)lc tii 
present ai^ fut^ire genei^ations." 

GoTfernments «hoiJ^ susp<'nd' their nuclear programs, untir enough. Infaflffblc 
IM'opJu ran be fOnnd to op^ntr thefn for tho next few hiuidrod thousand years 
until ail thosp afTpctqd by such projjram.s have i)eeTi consulted (which may 
pro.sent tech hicirl, difficult Jpfl).*^ ' " 

In fact, Lovins' Jitj^iBSy'to.nuc lear p^vcr is le.s^ ,>bv ioU^ in hi.-. AVir 
eiqrt Affair H article in his^ other ^^^iITg?; citcil irk the refe^oncel 

His efforts on behalf of «oft energy futures arc^to a very ct)nsid(iral)l( 
e.xten/, efforts to first {:)*^litici/e and then outlaw nuch ar. 

Lovijis suggests society canifot handl(^. the nuclear genu- 1 fus vmFT, 
of course, remain moot regardless of any intellectual arguuicnt.s that 
could be, raised, but serioHs efforts have Ih eu.madc to evaluate the so - 
cial effects of nuclear power. The Ford Foundation's Fnergy Policy 



*2 IJ S. niirf>n*i ..f th<- (yfTsiifl. 1072 « ^-no.iN vf Mn.i.ir.*,. tiii r » » . ..nc« nO /.not. Kh(i..o lYi 
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" A. K f.ovlns.^ World KncrjsJ Stiat»«f{lon : Fnct«, .1 .1 oi.iionr, (« .<inLrl<lh<* 
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Study Group was set up In 1075 in the belief that the luiclear debate 
« was poorly structured and undisciplined: the ^rreund rules were that 
the participants l)e not only higl^ly te^ihnically qualified but also open- 
minded. An unusually distin^iished ^oup of tw.enty one people 
grappled with most of the problems raised by the critics of. luiclear 
power, including the soft arguments raised bv Lovins and others, and 
recently published its 400- page report. \ ^ ' „ 

On the i.ssue of health elfects of nuclear power, the g^roiip conclude^l tli»r 
"the adverse health efTectw ot nuclear power are less than or within the rangv 
of health effects .from ..coal" and that [nuclear ^vustes and pluYonium can he 

' disposed of .pt>rmanently In a safe manner. |f properly buried deep underground, 
in jreoloKicany stable formations, there is little chance tha^t the.se materials 
will reenter the environment in dangerous quantitle.s. Even/if material ^wir€^ 
somehow to e.sciijK* eventually In larger quantities than seenvft po.sslble. it would 
not constitute a major eatastrophtv. or even a major health risk, forifutwe 

.^•Ivlllzatlons.] * . . . ^ 

This would not*b<*^ufficient*to satisfy Lo^ns, who cont«iid§ further 
that our civil liberties' would be jeopardize^l)y llie requiremeut. to 
guard the wasfes against the threat of terrorism. ' ^ .- 

. . . [I]f nuclear i)ow'<r were clean, safe, economic, assured of ample fuel, 
and socially benign, per se. It would still be. unattractive because of the political. 
Implications. , , . For examine, discouraging nuclear violence and coercion 
requires some abrogation of civil liberties; guarding long-lived wastes against 
geological or social amtingencles implies ' some form of hierufchical social 
rigidity o^^omogeneity to insulate the tpachnologlcal pVlesthopd frpm social ^ 
turbulen^>. , * 

The Ford report concludes.that tlie possibility of terrt^m must be 
taken seriously, but th^t, as with airhne hijacking, mpifl^t improve " 
ments in security could buy a sub.slantial amount of protection. Tj^y 
recommend st-rengtfieuing of physical security ari^augeiuents for nu- 
clcjir facilities, hut conclude tliat "improved security measures j^-an b"e 
jntroduced without endangering ci viJ^g^rties," ^' and n^gte that while 
the NRC niav soon fcqiiii-e security oleai*ance for 30,000-fmployee.s in^ 
the nucle^iP industry, this compares to 5 miUion persons already sub- 
ject to security clearance. 

The, Ford report is not tjic final word on thest^ issues of values, which * 
wiH roritinue to be debateH for many years, hut it does i>rovide a suh- 
stajftial countef balancT'^to^the gloom u'p views of Ijovius. 

A second fttraifl of Ldlvins' domestic arguments in hi.-, < haini>]<Miiiig 
of particii)at6ry democraty and local control. 

In an electrical worl(17y(Mir lifeline conies not from an uruici-stand- 
ahle neighborhood techiviology run by people you know who are irt yo^ 
own social level, but r-*r(1ier from an alien, remote, and perhaps humili- 
atinglyMmcohtrollahle te<»hnoiogy run by a faraway, jb^reaucrati.zed, 
technical elite who haye i)r\)bably never heaid of yoir. DecisiAn.s^aboyt 
who ^hall have howH'Wu^h 6nerg\' at what i)n?'e.W>>o f)e((Une cenba 
ized-^ politically Ttaifgbrons trend l^'causo it divi,(IeM*tlioso. \v^o ^iise-' 
enej'gy fj'om those wlTft siij^ly and. regulate il/*"' ' > f 'y 

, rjOvi)i5)i^energ>' democracy would ai)i)ear to !><• <;hanLcterizid by ^\jn\ 
levels of ihformed public piuticipj^ion in cncr^v treci55l6nsfor'^t'heli;e. 

Nrir|p«r I*,>w*T l^rtriort find Choi, . n Ko'port ..f n.e N.i, l, ,.r KnerffV PnlU y HtUtty (iiotfr. 
SponsoriMl hy the Pord Foundation (rnn.brldffp . nbUlncor 4077) i»p 19-20 \ * * 
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of local elected representatives as a Surrogate. Past political experience 
^ ^ does not lend much enthusiasm for the level or effectiveness of public 
participation. For example, Nre and Verba report that widespread po- 
lij-ical activity "is found largely for those a?!ts that are relatively easy'* 
and "only a/small/minority of tlie.citizerfry is active beyond the act of 
voting." Mit^>}Tell found that voter pa^cipation 

Proportion active 
• ■ I beyond the t ote 

Number of pplitical acts beyond the vote: (percent) 

1 * ^ 32 

k i 30 

^ — _ . ^ 2n 

4 .--^r-^ 19 

0 ' • 14 

6± X 13 

[i]n th^.^ener^ purpose units is much hlglier than*in tlie special (ttstricts. 
•because citizens l)elieve themselves to be more vitally affected by the trjiditionnl 
jfeneral ffovernnjents than by the special districts providing mundane, if essen- 
tial, Hervic^ that private firms do tiot sell in the market — services such as flre 
protection, sewage disposal, park districts, etc." 

<Ts Lovins proposing new special energy districts to add to the 
prpsent 80.000 units of governmental responsibility in the Tnited 
States, which include some 21.0t)() special districts? Or, is he proposing 
^ to reorganize all pplitical districts around the "centraT' energy theme? 
% Such local autonomy mighf also have its negative side. Water pollu- 
tion control ff^ewage disposal )^niid air jmlljition control used to be 
local enterprises, but l)ecausc of, the effects of local decisions on the 
env|»nuicnts of neighboring jurisflict ions, federal legislation has 
largely preempted local control, P'ducation is also an essentially local 
cnterprise'but the courts in varigus states liavc held that local fund- 
ing dis<'rinv<natos ngainst clyldrt^u jh poor arejus and have re(|uired 
a broader finfw^k^«is(\ Ivovins doc^^ not tell us whether he expects 
^ V ^^^^^ f'ontroLof cW*rgy to br ftiniled ^by taxes oi* whetlxer he simply 
. v'j. wants local solar aud insulation distributor-^ 40 be siualler stfule than 
^ Im'al utilities; in 'fiVct, it is not absolutelv clear what lie does-have in 
j^.'mind. . " ^ 

,/ Que could delve lEiirthcn- info trying to understand wbat Lovins is 
\ trying to>t^l us about wfuit he apparently believes to be the stceng 
\linlvage between enerfry delivery systems and soMal organiMatiffhiygn 
the foreign side, wis f^lt he had the right problem jmcl a ^ikOnsolufTcfh : 
^ on the domestic side, \ve aVe tempted to conclude ^lat he has a non- 
/ problem, " \ • . 

a' 

n, DEMAND ASSUM^*TIONS aNI> l lih. ( ( iN .-SKKVATTON POTKNTIAIi g^ 

.' \ Our, efforts to iwamine the socio-political ni(>ti\^atK)n of the tl 
- Lovins/Schumacher school of euCrgy critics IctmTnVB iii. a posi 
where, although \v^ may disagree, perhaps violentfy, wuvh sorhe of' 
prren^ises, an alternative premise hns beeti offei-ed which Tnrce^s us to 
examine the conclusions. The soft path is not only more ''benign'l and^- 
humanistic, it is cl;^eaper. 

• J 

*'^S. IT .Nio nnd S. ViTlm. " C/Tntlrn l .Cn . UrlimlK... ti> Il^iuU.. k ..f r.iUn.«| Sclct^'t- 
Vol. 4, N'ontrovt'mnioutHl Polltlrn, V (Jr»'»'r>Ht(«ln nn«l .V. INjInlv (UiMullnii MnnM. ; 

A<l(llH(>n-W.<*Hl»\v VuMLshhi^r Co. 107.V) '1 In* niithors hjivo cnlruliiOMl tlu' jiropeirtlein^. of tln' 
ploctorato nctinjf bi<von(J the vote nj? n>llpwR (p 21) ). 

•1 W r Mitchell; Why Vote? (CWcafll : Mnrkhnm I'tit)Il8hInK Co.. 1071) i. 130 
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. The "soft" path envisaged by LoviriH is best seen in the ahernative- 
pictures of our energy future presented in his article. Tjiie ^^lard^^ way 
substiUites coal and nuclear power, via electrification, for most of the 
oil fincilS^ju^, with a gross energv consuihption of over 150 quads by 
2000, 2:J0 Quads by 2025. The "soft'j^ath reduces d(?inand via conserva- 
tion ( whieh we^xanune below) t()*j(aquads in 2000 and a mere GO quads 
. in 2025, and HHs ft by 2000. with 33^uads of soft technologv, the rest 
with oih gas ami coal; I)y 2025 the entire demand is met by^soft tech- 
nologies, with no nuclear, coal, oil, gas, or indeed, one gathers from the 
text, any electricity at all except existing hydroelectric resources. 

What are these miraculous soft te^-hnSlogies ? Their chief character- 
istic is that they ''rely on renewable energ)^ flows." (Lovins also waxes 
eloquent about them, asserting that thev are "flexible, resilient, sustain- 
able and henign.'^ AVell, but any utility {^resident would say the same 
of electripit}'. IJenignity is in the eye of the beholder.) Soft technolo- 
gies are also characteri;^ed as matching end-\ise needs in scale, quality 
and geographic dispersion, a conce[)t which he develops at some length. 
But before the soft technologies fill the demand ( which prospects' we 
examine in Section III), the total denuind Iras to be reduced by con- 
servation. In this section, we examine other peoples' projections for 
energ>^ demand in 2000: the relation Iv^tween GNP and energy^ use; 
t^ie concepts of gro%s and net demand rand the implications of conser- 
vation through efficiency on gross energy demand. We have not ex- 
amined in detail the potential for conservation, but we note in passing 
that a recent studyby Arthur D. iJittle^^ mjikes a persuasive Vase for 
the existence of viituaJIy cost-free conservation through instillation in 
new buildings: savings>of up to fiO percent in egergy use are obtained 
^usingadesign in whicb'fhe extra initial costs of iwsulation are fin most 
cases) entirely ofl'set by the redi'iced size and ivdiiced initial cost of 
the heating, ventilating and air-^conditioning systems required. The 
existenct* of this^ type of conservation potential is thp foundation for 
the discussion of the cfl^ects of conservation on gn)ss energv demand. 
A, Project iorus ami Srenarros 

How plausible is Lovins' 95-(|uad scenario in total quantity and 
in mix ? What do other serious students of the energy scene foresee ? 

Projections used to be done with a ruler. These projections, based on 
the lJ)60sj would have told' us th/it overall energy, use would grow 
3.G percent annual^, for a yenr-2000 total of 177^ quads. But rTsing 
energy prices have put an efid to simple forGcasts, so now we do compli- 
cated ones wifh computersmstead of rnle^ ProjerNoivi make assurT\p- 
tions about prices, technology, pppuh«i9n and GNP, and-,estimate ( 
consumption. Scerutrion make^ assumptions about consumiit ion and \ 
esfimate what would be required in the way of prices, technology, 
population and OrXP. It.is despep/tely difficult to do cithei- well Even 
the P ureairof fhcfV^nsus off'ei'S three projections for the population 
growth rates: by the year 2000 the pq[)ulation nmy have increased 
35 percent, or Ifi peite^it, or sonu'thlng in between' ^ay. '^4 penccnt. 
over the 19?^ levi^. .^mall wonder then'^that the eut-rgy foreckkers. 
who were practically invented in the last decadft, cnw dy^ no better than 
th(^''Glemoj[rraphers who have been at it for yvars. { ^ 

r . " r 

" Knorpry f 'nriHf rvnrion in New BtilT<llii»i i>*-rtlj:n An im,.... . \ rtHiiH i.t ,i CJ^Mkak 
Stnnrdard 00-75, PB 2.')2 (I'M), Itatlonnl Terhnionl Info.mntJon ."^c^vlce ( Sp. Itikrfolfl Vlr- 
iplnin). A. D. I.lttle Co.. Inf. report to tho«TJ.S. Department" of Commerce (/Mnrch H)7fl) 



There have been' at least seven major studies of energy* demand in 
the last three years. Tl^gjr results, in terms of energy use in 1985, 2000 
^' and various other years, are given nn Table- 1. The official projections 
^ of 1974 and. 1975 do, as rx)vins suggests, range mainly between l.HO- 
170 quads for 2000, although more recent studies come in with lower 
estimates. ERDA's combination cjise, which it uses as a projection, 
is 137 qu^ads,. reflecting a 2.5 percent annual growth, the same as the 
projected labor force growth. 

B, GNP and Emrgy Use , ^ 

Levins ac9uses the official projections of assuming a close causal* link 
between GNP* and energ;y" consumi)tion and, in KRDA'S case, this is 
tnie. The YYj\ arid the Depai-tnumt of the Interior see little change 
if i>*hv in the assumed energv; (rXP relation, which they put at 56 or 
57 thousand Btu/GXPS (1971 doUats).-"i(,See Table 11.)^ 

The niain evidence that this linkage 'is not iin inevitable lockstep 
comes frgm inteimationnl', (^tita. Schipper's study of J^woden notetl 
, that "in 1971 the United States had a GNP per capita 10 percent 
higher than Sweden's at the then current oxcluinge rates. However, 
for efteh dollar of (tNP, Sweden, required only 68 percent as much 
energ\'-as the United States. Correcting for the energv embodied in 
foreign trade . . . reduces the. 1971 Swedish figure to 61 percent."*^ 
^^iiile the authors conclude t.hnt cultural, institutional, economic 
arid technical factors all coirft^inc to reduce energy consumption, they 
str(*ss th(* im])0i'tance of ])rices. '"Tiie mosi .i^iporta'ut variable^ affect- 
ing energy us(v> and tmiu-gy efficiencv is the relative [)rice of energy 
*with respectj to otluu* resources." ^Kor exajupK*, gasoline has been 
^nearly twice as expensive* in Sweilen as in tlu' T Hi ted States for many 
yeai-s, and Schi[>[>er sl^^ws i)er capita con'sumption of less thjui hajf 
the TT.S. h*vel iif Sweden.-'^ On tin* otltt^r han^, the menu fff*ict' of 
electricity \vas siinilai' in both countries and consumption le\"elsj^wiu*e 
alfttost equal, r 

Atoro recently, u study bv 1 >arms( !ui(»-i 1 )ifiil<'t'rlrv ami Altrrnum 
'for Resources for the I^uturej^oniparcMl en( /■g\' consumption patterns 
* for nirve influstrializecH^'oifnBfcs and fouml^lint. with the exception 
of Canard a, the imergv : GNP ratio was lowc^r, ranging from 54 percent 
of^fhe U:S. level in France to M6 per(*etit* of the T .S. le\cl in the 
Netherlands. This is at least partl\ ibu* to dilh I'eiu-es in geography, 
existing social infrastructure and taste* ns well a^ p t ie rs. and the au- 
tlu)rs warn Jigainst usin<; tin* >tM(l\ to argue ufici4<icttlly for.eniulalion 
of the en(*rgy styles »)f tlu'" Eur()l)eans.- ; 

[Tltirre are pnictit-nl limits to thr <>|)|)ortuiHtif.s f.»r in.so i nt inji; tcMMA^n ln.sijii rod 
energy liusbjuHlry in the rniti*<i States. Tiie rji^i^.l .Sintos is noCnijoiit to arquirt? 
flie iK)i)Ula f inn (liMisity of Jajuni. tin* ^roj,^rapiii<* •■<nnim<'tness of (HTiiiaiiy , iior 
very liki^ly ~ file nunietw«rk,cif i''n)^n<'e. so timt in llir (;rsf of ('in-urMsranees. sorno 
intorrountr^^ oiier^vAfl>P va-riaj)im;v is iionnd to cnHnre l»r< aiiso of in'storieal or 
lfi5J^(lo<»f)ly rootod reasons . . 



*^ I,. Srhlpprr nn«l A Llchri'nbnrjr. "KlUrlenl I-ikt^v (jm- <ii1<I W.ifiioh.K i !.p' .s »v , .iiMh 
Kxnmpip/' Sr!i;n.M\ Vnl lf)4. Nr» 42fJ9 (DprrmJM'i .'i^'JOTdi r)p \m^ 1004 

Srh!pp»'r nntl T -khfVnhprp. "lCfIlri»*nt F'^n<»rp.v rfptg.'* a. lOlii 
' ^-^Srhljipor nnd r,l<htt;nh»T^:. "VAWi-WwX Knoriry T'sP." |. luo.t 

>*" .1 Dnrm^tnfUrr, J DtinkMrlry nn<l A. Altrrriinrn "lX6yr^\\i\,\^tT\n\ .s..ii. ii, ( ,- t.. .'t^> . 
A .Compiinitivi' Annlynls." Prollrytnary r<*pfjrt ut\x niwa jirj'pMrPrl l..v Ut*s;>,.i»-i»s fnr th«' 
Fhturn nntl flnanco/J by tlu? Klj^trlr iNivvpr a.'H<»nr< h Irtfitltutr* (Aj^rll 1977), \^\. ,1.1 .14. 



, Clejfrly then it -is inipossible^o ai:gue a lockstep GXP: en^^y^'re- . 
1 at ion. ship in ^^^^^M^^ ti'L:ni.s. rt)un trios can. ami iIq vary in the 'energy; 
content of Hi^^Kjil. 

Within a .snT^Pi'VHintry, luiwcwr. given the geograpliy anc\ soc^(ll 
infrastri^ture. one might perhaps expect the energy: GNP ratio to 
he more^able^. An analysis done. by Shew for NERA showetlir!f\n 
iininistakal)le decline cjver «the puriod in energy intensit^^f 

G^P in the United States associated with rising per capita incoin^, 
although he obs^K^es that in general, international comparisons show 
an overall association between energy use and per capita income. Tie 
suggests that this may be due to disparities in the range of data. 

[T]he income ran^c of the po.st-war I'.S, data is less tlian a <iuiirter of the 
ranpje of iriternatioruil per ciipipi iiicoiiio observed. If energ.v intoiisiveiiess of out- 
put first rises with per capita as a ('()nHe<nreiice of increasinj; iiulustrializa- 
tioii, and then declines, as .service industries assume a larger role in output, this 
apparent (liscrepaucy niij^ht be explained.*' ^ 

We can probably reject, with Lovins*^ the lockstep energy: GNP 
argument ar^d, in common sense terms, it would be surprising if it 
were otherwise. Enei^y as a factor of production will presumably 
be giibstituted for lal)or wdiile it is cheap, and less so when it is 
expensive. If energy has been cheap relative to labor costs in the 
U.S., one would expect to find more energy-intensive production 
method.s. Energy as a consumption item will be substitutable for 
every other type of consumption, the tradeoff depencKng on the price. 
If Swedes <'ho6se to buy other things than energy, it should hardly? 
surprise us, particularly since ga.soiine, for instance, is priced atl 
$1.85 per gallon. It would not sur^xrise us if the Swedes found 
cheese more to their liking than beef, es{)ecial«ly if beef Were $5 per 
pound. ^ 

C . Gross and Net Etiergy 

It does not make much seh.sc to v.\pet:t that ijro^ti energy use jjhould 
be related to'anything very imich. What interests us, or what should 
interest us, is the Work we get out of energy. People want warm 
houses and miles traveled, not gallons of distillate or gasoline. If 
technologies change, we may well be able to ejctract more work (or 
Tiet energy) from a gallon of gasoline, and rising prices would be 
one obvious agent for technological change. With this in mind, the 
Resources for the Future model projects a reductforh in the gross 
ertergy: GN'P ratio l^rom 68 Btu/dol'lar in 1975 to 4Aj)y the year 
2000; the Institute for Energy Amilysis offeis 42 for its fow case and 
50 for its high case, while 'DJil-Brookhaven suffffests 44. (See Table 

• Table I shows "gross" and '*hct" energy figures, a distuietion 
which is now standard but somewhat misleading. Electiicit^, it is 
;^ommonly asserted, is a wasteful energy source liecause only a third 
of the energy contained in the original fuel is^ turned into electricity. 
The net/gross distinction is based on this supposed waste. GVoss 
en^gV* is all the eneigy used cither dire<'tly l,y consumers or in elec 
trtc geneiatif^r plants. It correspond^s to 'the JUu ^'quirchu ut.s for 



*^ W. B. Shfw ii. i»fti Mtf O.K. to J uiy ;ii 1 1> / u 1/ <j 



sup^ply. ]^et energy is the en^rj^ that ggu^ to consumers jplus the 
energy that comes out of electric generating plants. Hence, the net/ , 
^Qa3 ratio^depends on the -proportion of eli^ctiiici^y being use<f^in the 

' p^ojection^*^ ^ ■ ■ j • . ' / ' 

? This' distdnetion points up .the ^supposed inefficiency of electpcity 
while ignoring the very substantial end-use inefficiencies of other 
types of fuel use. The assumed 3:1 disadvantage of electricity is mis- 
leading because 'it does not take into account^the inefficiencies at all 
stages in the sequence of pro^ucing^ransporting and using fuels 
directly. (MetCsured efficiency of home!, furnaces is close to 50 per- 

. cent, although theoretically a clean' efficient furnace could work at 
nearer 80 percent.) A more useful definition qf net 'fuel use might 
be the units of work (heat, miles, motor power) required or supplied 
for end-use. That sort of measure^ while not currently available,, 
would have two types of use : first, it would enable us to examine 
energy: GNP linkages in a more useful hypothesis, namolvj is the 
6nd-use quantity of work related to GNP, Secofid, it would ^'clartfy 
some of the confusion surrounding, thie cpncept of conservation. 

/>. Conservation ^ . 

} Conservation, in the broadest sense, means ''using less." Bujt it ac- 
tually encompasses several different plieiiornena wlfich we can review 
in terms of the traditional, supply and demand curves. ^ 

(1) Upward shift (price increa.se )^ in supply function. 
No change in taste" or teolniology. 



r J 1 
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The obviou.s example of this is the oil pilot-, uicreaaf. I'coj^.lc use 
less at higher prices: either they drive f^^wer miles or have colder 
homes or, in the lon^j^Tim, they .-^wilch to fuel-saving technologies 
(smaller cars, in.sala'tion)^ 



For InstniKp the Ocimrtmcut <»£ liittii..i pt ojci:lloii<^ f^i <i*..i ..ci c*w .rt> 

are 103.') and 11 Ti tiuads. resptvtl,eb' On, ss- Net=:20 quads tthls Ih the "wnst..'* In 
electric generation) Total electric included 1^ the Kress can then bo estimjited hy aseuminK 
33 percent i^fflclency : 30x312 — (]ua<LM Thirty-nine quads as a penont/ige of total 
groHS demand equala 39y 103.3 X 100 38 percent, as shown In Tatlc III. 




These are,-d«awDrd chahges -which may be caused by the availabifity 
of substitute commodities'^ or which may reflect changes in taste and 

, lifestyle rather than economics. Many of the social physicians hope to 
see bicycles replace automobiles b^ause of their lifestyle implications. 

, Exhortations that 65° is healthier than 72*^ for an indoor temperature 
are also attempts to shift the demand curve. ' 

(3) Shifts in end-use conversion efficiencies through technical change 
To review this, we have to specify ^ur axes more clearly : supply and 
demand for what? With fixed technical efficiency options, the question 
does not arise. But suppose that a; simple and costless ilivention^* 
increased the end-use efficiency. What would be the effect? We myst 
assume that demand "for energy is nof demand for gross Btus but for 
units of work (h^^t, miles,' motor power), and that gross energy 
demand is a derived demand. Then, a change in technical possibilities 
^ould shift a gross/net schedule in the following way :' 




AssumlDflr the iDventlOD hae a coat does not change the thrust of ttie argumeut 



- : . ' 276 , . s 
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^- • (Es fields, lifibreb' units of net energy- per unit of gi'O'ss energj-.j 

Assuinihg that demand is for net energ}% this ha^ tlie eiTeef of sliift- 
ing. the supply curve of net energy downwarcT, while leaving thff de- 
mand schedule unmoved. The same amount of »gT-oss energy ai tlie s^nc 
price j(onJ)ur assumption of a costless invention) can now provide 
more net energy at the same pric^. ' . . 
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If there is any elasticity <>t tMnaiid, AQ net.wiU l^j^^po^itive, al- 
though sc^long as the'elastit;it3 of demand is not greater than unity, 
changt[^-tn gross energy consumptioA will Lt; negative. In mori*e mun- 
dane terms, more mile^ per gallon in ay induce people to drive more 
because''it is cheaper per mile than U^fort^ : in any event, this effect will 
limit the impact of technical efficiency hi n^luring gross Btii cansixmp-. 
tion. 

Expandin^j^ the above diagram, >v< ( an tliat one nuglit have 
hoped the efficiency change would ledi^ce g.oss consumption from Gi 
to G3. It will, however, oYily reduce it to (t^ 





This an extremely important result* Lovins' assertion tmi a 
95-quad scenario for 2000 is feasible depends crucially pa his assump- 
tion that conservation through technical eflSciency chfiiiffes alonfe can ' 
reduce gross energy demartd. He a^rt|^ ' - ^ 

Theoretical ai^lysis suggests that in the long term, .technical fixes alotic in- 
the Ignited St^s •could probably improve -energy efficiency by a factor.'of 'at 
lettst three or fmr, A recent review of specific practical measures cogently argues 
that with onb'^those technical fixes that could be implemented, by about the turn ^ 
of the century, we could nearly double the efficiency with which we use energy." 

Among the techpical fixes he proposes are thermal insulation, heat 
pumps,' moi^ eflScipnt furnafces Jlnd car engines, kss overlighting and 
ovemntilation in commercial buildings and recuperators for waste 
heat in industrial processes. While all of these measures coulcl "con-, 
serve" in the brofid sense'of "using less energy," all the fixes he sug- 
gests, wil^ the jpossible exception of over|ighting, have the effect of . 
reducing the marginal cost of net energy or work units. The3^,shift the \ 
supply curve-downward. I^vins^silta^^ . . 

My own view the evi'denoe is, flrst.lPwCT'e are n(laptable^nflng|tota use tech- 
nical fixes alone to double, in the next few decades, ^^he amc^f^ipidl benefit; 

■•fioving, "Energy strategy," p. 72, » , - 




we wring from each iiDit of end-use eiiergj; ; "and. second, that value chiinges 
which could either replace or isuppl^ment thoke techhicaj changes are also occur- 
ring rapidly. If eitherof these viewj?.is rfght. o> iM^othSre partly right, we shotild 
he al)le to dOul)le en^J:-HSe efffci^icy l>/ t^Ii^ tfnrn of .the century or shortly there- 
after, wjtli minor-or 1iV> chan'geS ih,.lifesty],es Or values, sav^ increasing coinfi)rt 
fot modestly Increasing jiurnbeij|^| * ^ V , . ' 

'^In'other words, the redWtion from lo5 q«a^$ to 95 qlmjls is to te* 
:/aecofnpjishea^y increasing, in facti&bublin^, em(lMisex^ffic;ieVicies^^ 

Lov'Ins ^has hotftealfzed is that if J:here. is any dcniand elasticity lit all, 
' he will jiQ(;^"abI^ to keep, all th^ effiMency ^raitn : tlie^in^ in- the ' 

- 'ma^n?il cost o'f'VotVunits 0;- net enej:gy \Vill m(y^se the;,nrt en,cfgy . 
•consumed and cut intoliisgrc)s>s,savirig6! • ' . *' ■ ^ 

^ ^.A doubling of eiid-ui^e cfRci^^ncy is equivalent t6 halving tl]^ price. 
"*^This is not a sniall point. If the;elasti^ity^6f demand (fl^d-use en^^rgy - 
' is, say, — OJ), 'n^l dQma.nc\^\l\ rhcreasf^.hy lu little more.t|-ian 40 percer)t ; ' 
, gross deinand will tliere^or^apt Bie Jialved, but Vill Jxi 'reduced to%70. ' 
parcel of the previous levil^or 40 perco^ alx)ve T^vjns' projection. 
Wiiat this means for^|»^ovins',3pplied is thlit a r^^litiA^ely crost- ' 

less technical such /is fnbre effJcierrt.-fuiTiices and automobile 
engdnes^or the hgat pumj); o'h^von ASHIi.^\E stiindards on ne.wliomes^ ' 
wilh'not save* nearly as mu(^*;energy as*he hqpes. Cpniparing his 9.5^ " ' 
quad scenario witli the 155-cf^ad praj^'ction's he imputes^to othei-s, and 
^ assuming that costless technical fixes' applied |^20. of tha 155 quafds' 
account for the 60-quad difference, we cal^ esfifr^^that, on his assun;>p^ 
J tioh of doubling effirieacV Jfritl our assumption of — ().5 d^^mand elas-" 
tkityVtlie 120 , will go t<)\84 (70 percentloi -I'^O) , not (>0 (oO^'pcrrenf..' 
of 120), andthe.total denrrand wou^l bc,ljj}jtot 05 quads. (If teclinical » 
fixes are notN rostl(?ss, tlie^KhifMn tho siy^B^urve will be 9mallQr,<il;)ie 
netr/incrcu^ in demand will be snm'!ler,>ftnd the gtoss Savings gre4£er ;i 
.from any given t^clinical iiu^r(*^*ement.)*"* 




20 quads,' whereks a more. /cqjimc estjj^ Wqul.d su'f^gcwt pkhijing* 
fdrgrqwthof atleast40quaas. \ , , / ' . 

Tjjj be'^air, Tx>fins doe.? hot i^iju\re the otl^f two type^s of .<;onserva: j 
tion discussed ab(fi'e*: he favoi^ lifestyle changes (dpti"iand cnr\'e down-^ij^ 
ward shifts) for philo?;ophi*cal rert^ns and he favoi^s nmrginjiJ' cost ^ ■ 
priding (supply curve^upward shifts)-, apposiiti'on with which WQ can-^' V 
not possibly q'lWrrp'l. ^.Therefore, it Ls possible^tlmt not .all; of his 60;' 
' quad savings foihe from s4ii^s o£steoif{hok)gy^fvi't rat^jel^frolu a.n\ix:-i 
, tu re of . al 1 t h rec p henom e n al.^ H o ^\:<^^ r if Wp, Tq ak e^ t he -c^rt i d e ass u m p j ' 
4:ion tHat energy js underpriced '2o)pe^x»nf, ajrincrei^se to Juargirial . 
cast^ wit^i'a -^—0.5 elasticity would result in iin Vnd-irse reduction (>f,0' 
tperCent,'bringiYig ys from 155' to l41 qijadsj^incVlea^ving[46 ona(is.to/be.' 
(1^4i]j^with by technology shifts before we got>q th^^^y-M^a scengfrid. 

The humtiors outlined above are. onlyTindicative: of possible prob- 
lems': Levins' thesis is^ howevePjr.tliat* technical fixes can reduce de^ 
^mand antl soft technologies supply tl)e red^iced r<*qu'irenierit. The-latter ^' • 
<^ssertion is examined in Section JIT, but as we have AejeUji^ie redi^icdd 
"demaruj .scf'nario is- probably .substa^jjlly^ovj^rdnnyn-^. ^ ^ . / .* 

**-Lovlna, '*Ene^y Str?rfegy." p. 75 J ' ^ . - ** 



III. THE '^HARD^ AND "sOFt" ENERGY SUPl^LY PATHS , 

- Tho basic Jissumptiona unaerlyihg levins'; di^ssion of the "hard'^" 
and "j^oft^' energy supply paths are thai ,{1^ thcfe^vo^patlia are mutu-*'* 
ally exclusive, (2) both paMis 'tppre^nt -diffieull but v^i^ different,' 
.pi-oblemsr&nd (3) Riuny genuifie soft* techiiologiesj^re now aVaU 
dnd aro rfow e\;pnofnic. ; ' 'i *^ ' m * ' 

. • A mimber of Lavins'^ critic^ have been puzzled a& to thfeTwo 
paths are c^'niutug^Iy exclusive,'' Lovins oflfers no explariation. in^l^is . 
opgind h\eign Af^Mv^ nrticle^r even in the. :Kjbut£'8rls that he ^as ; 
witt^n to his cnritics' cprii^nents. The only rationale, advanced for tlij? 
mu,tuall^^exclusi ve\argument is that "comtnitments to the first w^/' 

.-f^eclos^ £he secorid, [.and] -we mus^t soon choose one or tjfiei-othey- J^^" 
fem^phasis added]." Nbt ohly is this staterti'ent conditiondl^ but}theni 

. are no reasons given for w^hy the Tissertionihould b6 ac^pted as fact 
Op.the c6ntraf|3 many tfansitioris^in the sources frofh' which energy iJs 
harnessed ^lave^ken place iii the past in a;i orderly and compat$je . 

;^way. Bet^we^n tWQ miO^ and the. late 1970s'transiti6qs that wore not'j.* 

' mutuary e^rclusjve lyive Apin:cd as^ society |noved i/i a series.61 stepB^ 
frorn wood to to oil, tf? gras aQ,d most i-ecentl^Ptc^ tire use of nuclea>^ * . 

Whil e one niigl^R-hafActexize all of thosc^^^^gJiar|^e^a$ merely being jt«» 
i-eplacoment of ync ^'!mI*tl^pnergy path by a'nothjei>ifri54s'inbiSe'a rhat^ 
-ter of semantics than of.siibstance. In tbe 185(^ the decrpa^rng u^e of 
wood would luiyo bpen viewed, using the J^^ins" terminology, as^iS; * 
replacon^rit of a soft energy forTn'.^L&nasi;) . With a bai^^nc (coiiD.* 
Howji^vervthe majority of tli^0 chah'gi^ amorig fu^l fbrm&tcycyk pierce- 



side-by-sidc^with the av;itiltlb|lity of 'other pf'qv'en softtechnologiW-^ 
win(lpow(;r, hvdropower and eVen sbfar'o/nQrgy-^-ej&.li of wJuch^coyM "r" 
hTivcT become the dominant fiiej soiirQe. WHy' t.hev;^^^ ' 
^mo.re economic or better^fl.Vome other way, ri?r«jfts n^mjsti^ ^ ' 
Other critics of Xovi^is hav« reviewed the.anyiysi^ €f fth'e '^'1^ 



and soft . supply patWaWhave frequently Vivv'/^^\ at 'different inter- . 

pretati^ of the'sfat'e pi t^ie- various t*hnolo/ie& and thelc c?)8ts - If 
-requires a wide .background in the state of tfte'art Of various'soft 

.te<^mologf;?s Tvjiich Lovjns of^^i ii>,. place of thq^^nore cohventiftnal 
. pnesto evaluate htfw acCJirat^h.is a.^sert*ions are. V • ^- " 

'_:^aim^ that nowW|poI6^rroc5^ a^ndVea^fly to be ap- 

pjiiijl. wulely fJn a comh^tOrciaV.^cAle, are-c^^^ in^he scientific and" 

engmeering " - — v. w • . . 




^^^vahmtod. The ^valuation mrtsr iftclhde rtot ooty- ttn ^xammf^tlSn ctl^. ^ 
nra technical and coonomic-stAtus but,^ just asimportantk, the n^b* ' - 
Qf;.the environmental, political,. infrt!jfcutioii«t Wlf ri^^ila|tor#irnd ' 
(imincial baj-riei-fl thjlt mu.^t.bc'^averf^^miv. befm^fe'^tlf5,tecfUuol(^ (a« j^^ 
depIo;y^d^ideIy enough to make a,n iitlp.ortant ^r)tTlJ^utiou't<>iWg^ 
supply. Makmg fiuoh evaluatibn^ Ms b^en jusf a.^ diffihrit for^ew' ^ 
. hacti tecJinolopes as it has been for "syf^\pneK l-'^ - ' • . i . S*' 
• • Kveif if tlie^^^valiiatron is favorrfble\ therW ffr(^^verv long. Iea,d tifups 
and llxrge costs involved! in commercialti^tion. 5(^of eyample,^he*6rst 



fission chain rei^'dpii to [)rovo the Basic: scicnfifir-l^rinciplc no(^cle<l to, 
^ assure, that atomic pcvwer coukl })e produced fiom urahiuin wjis demon- 



st!rated in 1042,-1 )e.spit<^ the* enormous jC')nunjtmcI^t» in fmidaaiid other, 
resources that^ver^'m<vlf' hy the T^nifed Stjrl^os (iov)ernuu»nt and others 
to convert this knowh^d^e to pnuUic^al 'use^* the first snudl commercial 
^^jvuctar (lid^hof be<rin.operation jimtil 1959, imiirly .seventeen yea i-s later. ' 
In 1955, ut which time small ex per inherit 5^1 reactors vvqre alr^^ady oper- 
ational," the Xational Planni^i^ Asst)ciation " predicted that by 1080, 
neiirly forty year's after the hasic^ientific pri/icip^e had bepn proven,.gj 
the T'nU'etl States would b<» ^^pplyinjo^ only 10 percent of its eiiefgy 
■from ;iifclear' fuels. Tn fact, in 1970 it supplied less than percent of • 
total enerfjy demand and is projected to supply only^H percent by.^i985. ' 

The slow commercial jlevelopment of nut»lear fuels is not just, the 
result of the 'speci^al proble^n3^' associated witl\ nuclear .energy but 
^typical of the difficulties in couHnertializing any new energy ivsource. 
The develo[)ment of oil sha^e/costl liqtit'faction and coal gasification 
technologies have been (^fen less successful than those for nuolear fuels. . 
OiLfr^m. shale \yas produced a number of countries in signiftcant 
qua'ntities in thei 19th ^feAtu^^'bivt had largely disappeared by the 
tuni of the century with tin', di^overy of large oil res(<rvoirs. For exr 
ample^ in 1860*a tc)tal of 53 T^:S. companies were producing oil from 
coal and shale, but the discovery of liqui(l petroleum in 13^9 soon 
ended the 'tl^S. shale oii'itulusti*i\''''^ Tnfere^t in oil .shale Vas revivcxl in 
the 1920s due to the jrejativelvlhigh prjce of petroleum anVl sevcTal 
pilot plants were erorted, including two by the Burejui of Mines, r' 
However, oil Shale at4ivp6<f' l^^^a. again h{il ted bccaiKse large discoveries • 
of j^etroleum caused' a deo-ease^n its price. "'^ Froih time to time since 
then, notably- after 1945, as oil reserves a])peared fo be becoming limr 
ited, stuclics were made that showed tlfat oil from shale vv^s corfipeti- 
tive, or nearly competitive, with' ])etrrileujii. Despite these repeated 
' claims in repartXpnade by botlt industrv aud.government, no commer- 
cial oil shale plants' ai'e (currently ()f)erating. Moreove^j^, the'ir future 
looks almost as bleak-today^as ifdid fifty years a^^o. - " 

Coal ..gasification hiis had a history similar to th;it of oil shale. As 
with oil shale, clainis have bec^n made .repeatedly l>y''gOvernn\ent tc- 
search reports and by larpfe indust|;jal finus that coal mhld be ga.sified 
af competitiv e pri/^es^ to make a H igh T3 1 u . gas t h a t" c o i^d '.be &u bst i t u t ed . 1 , 
for r^atur^il gas. In spite of tim.'clear evidence that c^l gasification is . 
feasible, it has pimply not been economic. Prior t*1940^ low Btii , 
coal gasifiers were used in the Ignited, .States and \Tiiring, the 1940s 
ahd 1950s sev'eraj attempts to /level op .new high Btu gasification proc- 
ess^ were made. By 19^73, at least twelve new proc'esses were ready 
for comhierciali/.ation, but costs were estimated to be three to four 
t^mes the cost of natural gas.-*" (\)nstru<'t ion luis not yet 'been started 
o;n. the first comn^ercia.l coal gasification -i)lant and there is no indica- 
tion that commercial plants will be constructed soon. ' 
- ' ■ " 

^^'\\ I> Tpltfllmuin. I'ro.liictlw I'scs i.f Nii,i,'ar f:ii. i^> lt<|H'it on N*ii!»t-<ir P^ner^y rtiid 
the U..S. Fuel Keonmny. lOnS 1!)H0/ Natlonnl l'l:uiiilt>« A'^Hoclat Ion. . WnMiinRton, . Dti". 

.»■/•* A MntzL^'k, -no. r>jninpiil»fr»* J It. UiiMrJt. J- K iMillllps. :r H. I.ankfonl ^nd B.-""""^ 
Out'Tl" DA-plopmput of thp 'IJiirfMiu ui Mines (ins ( 'niuhu.^t i«»n Oil Slmle Uetortlng Prornfls, 
RnU^tln ♦Sa.T. U.S. Kun-jui M MIim-h { . p 2 " 

^ Mntztckft'al.. Oas CointMistlnn Oii Slmlp Pr4)<:«rMfj. i» - 

'"^ r S. Nntlbnnl Aoa<Irmy of Kn^'irtotrlnj;; Kval'uatl»»n ..f < o.a Ou^UK at Ion TprhnoK.Ky , 
I'lirt I IMpcUnc-Quallty Gns, HAD Upport No 1. ppj?i)are*j fi.r I' S OfTloe of ConI ItoKpnrcii 
(11)73). . ' " 
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freeways and shopping centers ; ultimately, they could be considered 
the unindicted subveilers of the traditional foundntions of society. 

• Modernization would have been possible without the automobile, but 
not American-style modfemization, ^ . ^ , ^ i. i i 

\ Just what is it that this symbiosis of fossil fuels and technology 
has done/to society? To begin with, it has created an intense encrcy 
addiction. Without hujge aniounts of energy, €very modern city would 

" come to a mechanical stop and turn to chaos; every mechanize»sfarm 
would be unable to plant o<* harvest its crops; every industrj^ would 
come to a grinding halt; every apartment building and Vir<>ually 
every home would be paralyzed. In the short run, there is no ccmceiv,^ 
able way a highly modernized society can kick this energy addiction, 
and not mucffsjyidence that^t wants to, although the miinbers.of , 
individuals whoVould like to do So are growing daily. More impor-' 
tant still, the higll^consumption'^of energy has had a prof oiind impact ^ 
on the two most fundamental institutions of all pi-evious societies: 
the family anS" the community. . 

■ / ■ " 

THE IMPACT t)F ENERGT AND MODERNIZATION ON THE FAMILY,- 

That the family has-been the basic building block of all prior socie- 
ties seems well established. In any essay summarizing the most gen- 
eral' proportions about which sociologists should be able to agree, 
Princeton sociologist Marion Levy has this, among other things, to 
say about the fundamic^ntal role of the family: "There are no known 

societies lacking in family structures Until refatively modernized 

societies developed, the vast majority of all' people in history spent 
the majority of theii* time and had the majority of their interrela- 
tionships in a family context Ideally and/or actually— even -if not 
ideally— the family context was the major focqs of organizational 
behavior. It still is for a large proportion of the people of this earth." 
The words, "until relatively modernized societies developed" imply, • 
of course, that modernization was responsible fof demoting the fam- 
ily"' from its position of centrality. If we accept, for the purposes. of 
this analysis, the contention that modernization's 'foremost (iharac-^ 
teristic'is the consumption of large amounts of enprgy coupled with A 
advancing technology, then energy can be said to be t^e driving force/ 
behind, the .demotion of the family as a socia^ institution. ^ 

The centrifugal effect of energy up6n tW^rfmily accords witfiX 
common observation. The strains created by thfbanization and the ^ 
wage economy, the sharp diminution in the amount of time .spent by^ • 

• fathers and mothers with sons ami daughters in j^ftnt economic and. 
survival efforts, as compared wit^. agrarian societies, and by grand- 
parents with younger generat^);ifs,*lms obviously loosened family ties. 
When children became economic liabilitiesj^^ind hindrances to hltcr- 
native forms of self-fulfillment, the gradual decline in the importance 

^ the fdifiily Became inevitable. ChijVlren became luxuries, often 
more expensive than C^^^dillacs. ^ • ^ ' 

To the extent that energy is responsible for the extreme urban- 
ization and modernization of society, tliereforoj it seems fair 
to say that it is responsible for tlie decline of the importance 
of the family as the central buildm^f15|ock of society. And to the • 
extent that fafiilies gre valued, either for their own sake or as an^ 



anstituU^fHjfelioved to essential to the stability an(?diirability. of 
> soqietj, the use of large Quantities of encr^— large enough to, pro- 
duce extreme- urbanizatiortya^d niodernizution— can be suk^o 4iave 

a negative effect ^ / - i i. xi. ' * * 

Just how essential a health]Hrtimly structure may be to the preser- . 
vation of a reasonably diVable>fciet,y, we can only specillatc since 
no society has evci^ tricd/beforc the 20th century to operate wit^^it 
building up^n the ftuliilji^ tiR its most fundamental institution, rhis 
iact alone would seem to create a fairly strong inference that creating, 
conditions unfavorable to the family without developing an assured 
and tested substitute might be a hazardous course. So far, the capac- 

^ ity of highly modernized soSic^ties to create effective substitutes or 
collateral institut^oifs which can, .in conjunction with weakened 
families, provide an equally firm foundation is not evident. 

The cducatiorial system l;as been unsuccessful in serving, for Ibur 
current society, in'the role formerly pcrfornKnl si^ficessfully by fho 
family in a low-energy socT:otVi:r::that is, to prepaix^ ydung people for i 
adult life. If it cannot succeed in.this'yital role iinder uurrent condi- 
tions, one must wonder what other social iastitutioTi or system can. 
The damage done to the family by hig^i-energy technologry ^may be 
irreparable within the context of a society that is as overwhelmingly 
urbanized, as specialized and compartmeiitahze(l,-a.s highly ccntral- 
ized and burcaucratized as is America. It may be fie^essarj to face 
the almost inescapable conclusion that only a basic chliT^ge of direc- 
tion might reverse the deterioration of the family as an inst|tution. 

The family deserves consideration as ;nuch or more *f or its past and 
potential contrihutionw t.6. basic lunnan psychological satisfactions as 
for its function in helping, to make societies^stahle and. durable. The 

"two are obviously closely iTlated. It is inrpo.ssible to measure objec- 
tively ilie comparative psychological .satisfactions that are gained by 

. people \vithiu and ontslflc of family /contexts. There are so luany 
• variables, most of which lie in th^WiiiLajMl ecoiwoiic settings within 
>which fii^nilies operate. One uuijor facfor tejaow hard it is to make a 
family a functioning and cohesive unit within the surrounding soci- 
" ety. If the conditions of the nulieU sfrongly discourage the possi- 
^bility of a 'family's functioning as a cohesive unit, the satisfactions 

' gainfe can hardly avoid being low^nd the price people are billing 
to pay for tJie .mfrrgirial satisfactions that come from, noncohe^ivc 
families— botlt in dollars and in forgone alternative satisfactions- 
will be correspondingly low. Lower niarringe rates, higher divorce 
rates, deliberately chiMless marriages, and subrepla'ceihcR^ fertility 

* rates are,* in poine degree, indicators of Idssoning psyx^h^oloj:tu;al satis- 
' faction derivbd froiiiHhe institution of the family. They u\ay also be ^ 
indicators tiki society has thoughtlessly (seated /conditions that 

; frustrate thokoppoftunity (tfypeople to Jiave anj to cherish cohesive 

fq^milies, ' v • j 

Social pi?licy in the United States has rarely been ^e'^gned to. 
promote family colirsion. Qilitti the reverse. One of the n^st dis- 
graceful chapters in the histoi^y^ of Ame'ri can social polJcyl^as the 
inadvertent creatioK and thougljtless perpetuations of a Federal-state 
welfare program ^ that containcfl * powerful pressures toward thV 
breakun of destitute families. Daniel .Pftrick Moynihan has been 
especially critical of such schemes. Farm policies, too, ^vere jiist' as 
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callous to thb values iniioron^ in cohesive 'families. The family farm 
wfls treated us having no other value than that of Ti production unit, 
and if it^could not make its way in competition with highly capitalized 
industrial farms, its members had no choice but to migrate to, cities*^ 
and ^ry to Adjust. The oentrifi,kgal e%ct oivlo\\i-cost»euergy and high- 
cost equipment on millions of farm familiA in»this couutiy is incal- 
oulablc. The creation of the highway ti'ipl, fund, although hardly 
anybody foresaw it at the time, alBo tmT^d out to be ai^ pxtremely ^ • 
destructive influence on the institu'tioiT olnthe family and the viability 
of the cit^ neighborhood, with its stiniiwtlou . of suburbanization. . , 

' THE e|^CT of HIOH-EN^OY. USE ON THE COMMUNITV 

- / The second buildiiVg4)loclc of all ci^rlier societies — the commimity — . 
was, like the family^ cast into the high-speed centrifuge of moderniza- 
*tion and spUnto its perimeter. Community is usedjhere to mean a group 
of people with c^>hcsibn groyving from a common bond to a place, a 
[common pnide in it, a^ group loyalty stemming from familiarity with 
(and substantial tcustd'f each othex. Thus the concept of cojjnmunit^ is 
meant to apply to groups of people who live in a sufficiently yrdmi- 
scribedmrea so that eaftnl'SCognizcs by sigjit and kno^vs the names of . 
most of the others he sees each^y within that area and feels ^at he 
knows or Jias some mcanin][^ul access to the leaders of the con^munity 

• (ind i^oli^Ln it. ByXhis definition, a small proportion of Americans live 
in conijiiuWities,. w™ a large prcy^ot-fion of the people of China live 

* in'commimities/(^^ms is not to suggest that the type of communities 
the Chinese live ig would be suitable ifor Americans.) How important 
-communities arQ to the fulfillment bf the^sychologicalMieeds of |>tople 
arid to the stability and durability o:^^cieties is a matter <;,6 whl^ ^ 
insufficient attentiw has. been giveij. TTtW may^ \tell be such ylofe . 
vacation between cultures ftiid between individuals with^ the same 
culture as to make iG^ne*rali7ations/)f little validity and value. Never- 
theless, speculation is useful. \ ' , " ' . 

The community and. its partial ufban substitute, the neighborhood; - 
hanre, over the* ywirs, served affirmative psychological ;as well as eco- 
nomic and protective purposes. They establisH human connectiojls with • 
o£her peopla who*have roots in the unique place in which they live ^nd ^ 

.*from which ^they take psychic npurislimjent. Those associationsv,de- 

' velop into vitrying degrees Of trust and affection and frequently ^' 
unspokeii loyalty |o the common bond and huma^iity of the ^pm 

^ Membership in a genuine community has a,, strong tendency to enlaip;e. 
the eapaoity of each member for accepting and extending mutlial 
tpu<ft. In this s^^nse", it: provides'a depth of meaning. to life that is dif- 

^^ilt to obta'lnil^y mi snbj?titute Vneaps:" When trust is e^ctended,^ so 
too is respohsibil ty. Some people, of course, jn any environment, shrink 
.from bt)t]x trust and responsibility ;/he more:inh.ost)itable the cnviron- 
*ment, th(i'gw»ater the proportion of such people. * ' ;i > 

* The Community and the neighborhood also provide a source and 
form of security.' People look out for one anotl^r' Tf tli^y see stran- 

^ gers doing unusual things, they berome su^spirioiis and usually take 
^ whatever :protective^act ion seems ralle^l for under- the circumstances. 
' Ifia^ lone individuarfalls sick or ns iniured. his neiirhbors come to hi^ 

• aid. If a family lias a cata?tr6pm», the cominunitv mtches ^^^^J^^- 
Siich mutual support is the essence of commuiiW or neighlx>rhpod, 

, ' - \ . 
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The use of over larger amounts of energy Jms the unfor£uhato 
o|rect of diminishing both the aflirniativo and pi:otective ^ispects 
of the community and the noighborhood. Even without the auto- 
mobile, an aflluent,'high-enerffy society — dependent on trains, buses, 
and jets for transport, living m high-rise apartments, fed Jby. an agri- 
. cultural industi-y that lises large amounts of energy but. employs only 
6 percent of the Work force — would have dilliculty preserving the co- 
hesive , force of tho/cpuuuunity or the noighborhood. If ViiWv conscious 
realization existed of the importalice of tliose institutions, and social 
policy,-\^ere n6fc specilically di^signed lo prcscyvc {uul (miIkukv. (Iicni, Iho 
general tendei>cy would be toward their dissolution. 

A\51ien the ecoflomics of land costs, |onstruc.tion, and maintenance' 
drive builders and housing authorities to ier^fet high-rise striuiuttes, 
the effect is to ifiake neighborhoods more diflicult and neighbor- 
hoods loss viable. It is immensc^ly more, diflicult*. for \xjpple to be 
neighborly when they live in high-rise apartments than when they 
live close to the^^Jjround^and more about horizontally arrtl conspicu- 
ously \)n>heir own two feet rather than vertically in se(f-operated 
elevators. Iligli-nise apartments also diminish the inclination of peo- 
. ple^to take responsibility for each other because of the sheer numbers 
involved. Residents may get to kno\y a lew other people in the build- 
ing, but the bigger and taller the structure, the less likely they are to 
have any feeling of roots in the place or loyalty to Its inhabitants. 
An anonymous vertical city is siibst.ituted for a h'oi'izontal association 
of people \yho recognize each other and develo]')^me sense of trust and 
loyalty toward e^ch other, a feeling of belonging. 

TfjK ri*.\f;KMKNT OF Tiu) AiJTOMonn.i: at tuk ckntkr of society 

Each step toward urjbanization. suhnrbanizatibn, 'and exuVbaniza- 
tion has ])een accompanied by an increase in ^ijt^pendence on energy* 
and an ei^alatioh in its consumption. Different , n4ethods of using 
enerf]rv have different degrees. of ^centrifugal force upon Comniunities 
and'iieifrhborhoods. The. au^oijiobile' heads the list both' in tinVis of 
the amount of energy confetlnied a«d as an agent of demohli6i\ of 
commu|pity. / ^ \ r 

iln a perceptive book t>nt\t]oi\/^7ier^i/ and Eqiafy (1074:), Ivan 
Trlich discusses the use of eneygv to oTiable people to n^ove from one 
place to another. Ke uses the*. wbnV^'transit" *o mean, those^^'move- 
^mo-nts that put human metabolir energ>' to use, and -the vmrd "trans^ 
port" to cover the mode of movement that pnts other forms of 
energ>' to use. Transit applies princi])Ml1 y'^to walking and ])icyclmg, 
transport to whatever mechanized modes may be widelyjised. So far 
as the 'United States is concerited. tran^]>yrt meansi primarily the 

automobile. -i i • ii • 

- At the rates and range of raoveinent that are possible m w^alkmg or 
ridinir bicvcles. people are relatively ectnal. friendly, and commnnica- 
tivj^ Their movement is also highly efficient in the use of enerCT, and 
best of. all. the cost is low in terms of jime and money. Tn cMt^ast, 

^ich paintsthnspictnreof theuseof time ami energy in the^Aye^^^^^ 

^^tomobile culture: - 

The tvpicnl Amorlonn mnlo dovotos moro thnn 1.600 hoHrs a year tt) his car. 
Ho sUs 'in it whUo it ^roos and whilo it stands idlinpr. He^rks it and soaroJies 
for it He earns the money to put flown on it and to mem: the radnthly instaiu 
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ments. He works to pay for t)otTol, tolls, Insurance, taxes, and tickets. He spends 
four of his sixteen waking hours on the foad or gathering his resources for 
It. And this figure does not take into account the time consumed by other ^ 
activities dictated by transi>ort: time si>ent in hospitals, traffic courts, 'and 
g:arag(^ ;i time spent watching 'automobile commercials or attending consumer 
educatioij meetings to improve the auality of tlio next buy. The model American 
puts in l.OOO haiirs to get 7.500 miles: less than livetoiies i>er hour. In couhtHes 

^deprived of a'transi>ortation -industry, iK'opleMnanag^tJjsui^'^^ie same, walking 
wherever they want to go, and tliey allocate only 3 to 8 iM»rce?HyOf tlieir society's 
time budget to tmlllc instead of, 28 iK'rceUt. What distinKiiisI^es "Iho frafflc in" 
rich countries from the traffic in i>oor countries is not more mjlt^j^e per hour 

'Of lifetime for the majority, but^more hoym of compulsory consumption of high 
doses of energy, packaged and unecHially distributed by the transportation 
Industry. - ^ t ' 

The automobile culture de^miines^thc configuration of social space, ' 
breaking up camiriunitiQS and urban noighborhoqcls; the more rapidly 
fjoople can bb transported fron^i one i)lace'tQjanother, the more eco- 
nQmicnlly insupportable neighborhoods becpnie. NeighhorHortd shops 
an,d sor\dcos J^econiQ Scarce, often nonexistent — a sure .sign of the de- 
cline ami perhaps inmiinent disappearance of the neighborhood;^ Traf- 
fic niteries .split neighborhoods apart, and- high volume, low margin 
shopping centers make neighl>orhood shops nonviable. The furtuG^* 
one can travel in.an hour's time, the greater the impetus of huge retail ' 
corporatirin« to acliieve economies of .scale and provide S^i'vices aii a^ 
ma.ssrimpersonal, non-neighborhood b'Usis.^ 

Ivan Illich's greatest hope is that the. cohibination of walking and 
bicycling, in conjunction with whatever mass transport may be re- 
quired, \vifl ftcrmit a "social restnirtu.finf^ of space that offers each 
person the con.stantly renewed experience tjiat the centre of the world 
is where he stands, walks, an\l livc^." Bicycles permit great flexibility 
of movement, the ultimate in ofRciency: and (he means of healthy^.xer- 
cise. Walking is in many wa^ .superi'or tai)icvcling-^it eompletely re- 
moves people froin dependw^ce on anv mechanical contrivan(«>,a^d is 
the ultimate in flexibility— but the fensible rfidius of transit )*s Alore . 
limited. Tn any e\*entu it i.s not nccessnry to o^t f(Tr walking or bicycling * 
as a general mode ojf transit ; >arh jian be used to fit the need of^the 

occasion. • ^ ^^'^^ v * , -r^ n , 

Tn n tract entitlecV/t?/;fr>Zv*;?^^^ Manhnd (1^71) .'Kefineth T{. Schnei- 
der pi(]ked up nnd cv]ianded upon n ^cf of ci^ncerns.expounded rarlier 
Y>y Lewis A/umford. Schneider coined the ^ford "automol^ility" to 
^ describe t4>f uniquely American dependence ou the automobile for 
basic mobility:. ' 
* AutomobiMtv— particularly cities—entrenches itself in concrete, monopolize.s 
movement, then congeals it. mj?ikps every roadway a barricade, reduces choice, 
hogs resources; increases qosts.N ravages J he landscape, endangers and oppresses 
the pedestrian, hoxc-^ and defdrms the hculy, contaminates the breath of .lift\ 
enrages the ears, insulfs the eyes, makes anvnitomaton of the nervous system, 
puts evecy citizen nearer the cl'ntrhcs of tfiF-law. jlenies ca.^ual association, 
xigorizes organization, distort.s the public' purpose, and dulls human JTensilnhties. 
(Dh yes, and it kills half a million people eacli deA{ir and im>ims millions more. 

Overdrawn and caustic though ifinay be. such a Critical characteri- 
zation of what the "automobile ha^ done to both people and their 
social institutions is suKstantially deserved. To nu>ke a balanced evalu- 
ation of t}ie automobile's costs and benefit^s, one Would have to list its 
notable contributions so that they'nti^-^^be fairly compared with this 
heagao^^'disamenities'' (only an Englishmnn like the economist Ezra. 
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Mishan would think to apply such ah understated term to such luipry 
complaints, but he' is one of the few economists who lias not accepted 
the automobile as a self-evident eoutiibution to Inunan procuress). 
These would include: democratizinnr tlie exhilaration of power and 
speed; tho opt^ortunity to travel and thereby bo broadened (the boom 
tliat Francis Bacon thou'^ht would flow Jiutomatically from travel— 

. but that \va.s before hundreds of millions of peopk-came to be numic 

•Aand competitive travelers); a more flexible means tlmn mass transit 
of transportincr people from a plac^e where they are lo another place 

7thej would rather be ;'aiul the chance to ecoiiomize by l)uyin<jr tinners in 
lar^re quantities 'in superi.narkets. Qther items cquld be luldedNto the 
list, but still when it is weicj^hed' afrainst Schneider's indictment, one 
can only conclude that the impetus thatluis i)n)pened the automobile 
to the center of American society, converting the human to an auto-- 
man; is in no sense rational ; ii- is the sheer magnetism' of i)ower, speed, 

^and mobility. , - 

* Rational or irrational, our society has now been structured "m such a 
wary \hi\t thv autbmobile is indispensable to most people. With few 
exceptions, i(uost new construction in the last quarter-century outside 
of New York City has beep built on the assumption that people would 

. be tran.sported to or from the new, buildiiigs by antomobil(V'A person 
withqut an, automobile—a person who wishes to move about by'walking ' 
and by public transporti^t ion— is tantamount to a crii)i)le. The environ- 
ment; bafi bx^en consciously desigiUHl-/nd con.siructed around the auto- 
mobile; j)eople are clearly secoiulary. Amazingly, as Schneider points 
out, the' United States has built a S()eiety;in which one cannot drink 
wMthout driving-^that is, most of the sociable drinking that occurs 
requires most drinkers to drive home afterward. Ts it any wonder that 
our auto/nobile acddenf:rate is so high? Schneider is no less interested 
than Illirti in the social restructuring of si)ace f.o i)ut human bemgs 
back at,thecefiteV,jind restore tJuMi.SiM)f their feet. - v - 

Tlie American Vove affair with the a'htqmobile has boen ,so ardent 
that Inost of its devotees luive been disposed to ignoi*e its iiic^quitfes. 
The killing of hfty to sixty ihousand people a year and the injnry of 
some four'niillioh more. seemsjo most people a tolerable price to pay 
for a coviple of hundred horsps in their ^rage, ready to leai^ into action 
at their command.^The fact ihatj tlu^ ioh*|ity oi" highway dearths has. 
exceeded American fatalities in all wars, and tha^S injuries vastly 
exceed ,wai; casuiSjItjes'imparentlv doe?; not disturb them, ^he spQving^ 
of morb pollution tha^ UU iridusVry^coiubi^ied seems, of minor concern. 
That auroinobiles choke cities jind Jouljlv3 countryside with, trash, 
junked cars^ and neon signs is nnforlinuite, to be sum," but seemingly 
just another cost and l)V"l)ro(bacf of i)rogrcss. we Tan hardly ignore 
the facts that they engbncler'disresi)e(^t for hrw (rflVe is tlife driver \yhrt 
does not violate speed.limits when he thinks he can get away with it), 
clog the courts to sU^ch a degree that jmlicial'^decisions are delayed 
interminably, thus frustrating one' of tVie" most important purposes of - 

'the judicial' process, and entice juveniles into iheft and adults jntoi 
going into debt oyer their heads. ^ \ ^ 

On any given; amount of -pawl .stree^or highway, the more car^^, 
obviously, the more likelihood o^a traffic jam, aud^lte, niore speed,,tho 

• more likelihood af collisions, casualties and fatalities. With the driyeA 



of u Imiulrod million nuloinohilos tryin;? to transport tbonisol vos sonuv 
\vhore ols(» as exixMlit ioii.sly as p()Ksij|)ks a Icinot io crowdcdnoss (tlmt is, 
li:ivin<^ ono's iiiovoiiionts vonstvny<od by otliors coni])otincr to otMMipy 
Iho .s:inir .spuco) is (M-oated tlitiT fjir cxce^nls that in a nuicii . dcns(M>; 
\slo\v(U--n\ovin<r non.-autornotivc/soclety. Stndios of ilin (vfjocts of crowd- 
(Mlnoss on the lunnun psycluyfnul soma arc only in tlioir infancy, hut 
when they become nvoro soyiiisticafed they wilT probably reveal that 
the Ahierican automobile /dinre cfoaios a ^^n-eater sense of ennvded- 
iiess than is felt by mai/ of 1he citizens of Ohi^ia and India whoSe 
physical density is nm^i crpeafer. Snch ])sycholooT(;^d tension cannot 
fail to iia vend verse social andphysical effects. • / ^ 

KNOUr.Il IS TOO- MUCH " 

> 

In a widely antUolo^rized essay entitled "The Tra*redy of the Com- 
mons/' the biolo<;ist*Oarret TT;irdin called altehtion most ])ei-snasively 
to the adverse social eiVect caused when herdsnien who malce nse of open 
and' commonly liehl pasture for <rra'/in<^ their cattle, raise so many cows 
lliat llie conunon pasture is^'overtj^razed and the capacity of the land 
lo feed the herds ccrllapses. Hardin develops an anak^trj^ Avith human 
])opnlatiif)ns that inuy not be cntindy valid but is usaful in i-elation tt) 
tl>e.-anlomoi)iie poj")ulaiion of thelTuifr'tl Sf-Htes. There is a certain 
threshold up to ^ivhich addif k^nal cows' or ciTf's do not seem to do any 
<rreat harm to the conunon area withi;i which each may roan\. Bcyonxl 
that powit, however, the t'ai)acity of the land is'overstrained and. iiddi- 
tional units tiav(^ a slroii(rly lu^traf iv(y nVct. Ye^^ uo sincrle. iudividua^l 
• is constrained therel)y to rut biicy oirhis number of cows, oi' cars in 
'the interest of other users pf tlie commons, since, cutting hiwk on 
his t)wn use of the commonly held S4)ace iujjires him and aids others. 
Why, therefore, should he do it ? TJardiu concludes that t iie rydy conc- 
eivable :^iswer tf/tUis (Knicul/ problem is "mulual coercion, mutually* 
, Arrived al." Tiiat, of couise,/is-\vhaf ^ove.rmnent is all al>out. But in 
"a society f^uii opei ates'fhroudi i^VrascfrtMatfyeo crovei iuneint and the 
consent of the xroversie(l,'t,I>e oxi^y ^way Tlxat .s^h^in" coercion can , 
l)e acliieved is for Ihc l*o(b'.^)olif ic fo l)ecome simleieutly convinced ^of 
the imperative nature, oral least the desirabilify, ♦f laws and penalties 
as api>li(Ml to themselves ai;;^ well a's others,^tliat they are/Avillincr to have 
siMth coercion nn'ivei'sally a]:>plied. ^ - . \k 

. TbeMiilf if)nal jiark/system is an example ofThe commons of which 
ITa^rdin speaj<s. A l^lf-ceiitury airo, Ihe maffu^iceut AA^estern ])arks 
were'fhe Mecca for a limited *nm]d)er of MlVire lovers, but \vi^h the 
(lemocriitiziui^ e(T/cts of ^tjie {uitomobile the pn|.;l<s cai^ic within reach 
of fliejnera^^e .Vmerican. Picture, then, Ihe teena<.^e <j:ii-ludu^^ seen 
Vellowsloue and ^'osemite after a t ra nscon t i nen t a.l i uTI>»J^Os 
' anrl VoM'ed tlr/t When she bad a family of lier own^ she wonVl brh^ 
them to see this greatest of natural wondei^. Three decades later, sh\ 
piled her fouV teena^^c^ children into a station \va<ron and headed AVest.A 
AVhen she /rrived at the n:randest of the irnj^id si<rhts, a.s-she thou<rht I 
of Vosem/le, the family was cau^^dii in a traffic jam, competing: witl/ 
some 4l).fM>0 other pco])le who-wanted to share the same inspiratu^^n. 
Thev si/ent hf)urs, bumner to bumper, inchinir alouir or not mov'rn^ iit 
all foi/long periods. The family became restles.s/ annoyfcd, anMired. ^ 



What was to have been a supreme life experience turned out to be a 
disappointment. Yeljowstone was not^quite soY>ad, but it, too, was 
seriously overcrowded. The proliferation of the auk>inobile*ha(l de- 
graded the best parks. • • ^ ' . 

The jet$ have visited upon much of the yvwtld what the automobile 
has inflicted upon the choicest natural areas and historical and cul- 
vr tural spots o;f the United J^tes. Transj^ortinfi: and disgorgingjnil lions 
of ^tourists around the globe, the jet^^iavebrou^it commercializing 

• an^ homogenizing influences . to bear|pn the tastes and hostelry- c^fjtho 
people of exot'ic lands, persuading * he placid/nofte^^ Fiji 
IslanderSy. and millions of others^ that their culture; is bafekwav(J and 
that they should modernize — but k([?^p just enough of the })ld ways to 
attracLjfourists. Tourists now overrun natural and cultiir^ landmarks 
on aSSontinents, vulgarizing many areas, ^.-^^'^ " 

In recent ^vears,*5ilx)iLit two million people a yo^tf liave be^n touring 
' the Acropolis to view-^at remain?; ot the Gardeili of Eden of Western 
thought ancl'ci\lturc. Tij^ey haA c. so eroded the stA)s of, the Pvopylaea 
that planking has been installed as an emer2w<ty measure: The same - 
is hfvppening to the . Parthenon. In a variety of other ways, the o|^r- 

• whelming ^^Bft traffic is degrading the Aijropolis. "Tourism is good 
to a cc.rtaiilT7mTit," said Dr. George Dontas, Director of the Acropolis 
Jiluseum. "^hen it becomes a plague," Itr seems obvious to^him and 
to. others tlmt that point lias l)een reached and passed. The j^roblem jfs 
how to bring matters under conti«ol. In dozens^ of ways, the jet age has 
carried the automobile age one step fui-thcr in reducing th^VHversity 
and interest of the iT\ultiple cultures of the earth. 

•^Thus we Sep. tl'nrbasic paradox of afiluencc\: Enough^ for eA'erybody 
turns out to be too much for an^-body. If tlje woj-ld weie to become 
steadily nlore afllue^t, with more and niorQ disposable income avail- 
"^ble to be spent on travel, the world would beo^»^e j'astlv moi'o 
jiomogfenized and unintcr<isting and the vciy purpose for \which 
Jiflfluence was presumably intended would be defeated. The natural 
lind^culf uVrff environments would l)e degi'aded Ijpyond recognition, 
and, worst of allj so would' l)etlie people who exijccted to be enriched 
by travel. \p , ^ / ' ^ 

.As in the case of so many.otlu^r inatrei's in the physical A^oml, there 
is a threshold effect here. We may be appi-oaching the thr/.shold at 
whlcnMise.nchan'tment with international ti*sivel ^xdfe^c^fi^^ 
ment. TRatj point will, of coiii'se, v^wy widely bet^ffln counp^es, with 
greatjM^. travel still ahead to selected* Irounti-iee^ Avnere filensure stjU 
oiHUv^ghs. discorpfort, but - in some^otlhei's — especially rhwsc where 
crime, hijacking, begging, and anti-Ainericnnism floui/ish — interna- 
tional tourism by Americans nAav alreadv liove nns^^ofll ifs nocloTn 
any event, it seems i-ather clear to any/)ne who oxaiuint^s I'ecent trends 
that intei'national air travel cannot Vegain its eai'lier accelerative 
111 rust in the foresoQable futui'e. High costs ai-e. of course, an iuipor- 
mnt factor, but kine^if 'crowdediiess is taking a niajontoll. , 

^ "kicking" the A^rERICA'N ADDICTION' TO THE AUTOMOBILE 

Five yeArs ago, one would |^T,said^bat there whs no re|>sohable 
.possibility that Americans would liave any intei-esn (lui'ing thi^ ce^i- 
tur^ i|i "kicking" their ovqvwhelming atlcliction to the automobile. 



But today, the prospect- 1 hut Ainrricmiis may tnkc mn jor slvps in the 
next (locjKle— certainly bofoiT, tluryour 2000— to bnnn: tliQir ^lopond- 
ciH^y niider nhinagojilMo co^rol j^mojirs tHihstantially grvinvv, 1 luv 



OPEC countries suddenly inade Hufttlibit ainH)yin<!:l5' oxponsive, but 
that IS not the only stiniulus to rhan^ro. As desc^ribed oj^rlier, Jar<!:e 
numbers of people -are finding driving;; less and kvss enj^\VJil)le under 
(he conditions that require- them to conttMul and W)nii)ete with (rajlic^ 
at both ends of; the dsiy ajVd iit other Viinos as well. Their bodies nre^ 
deteriorating for lack'of exercise iiud , tlnur tempers niid nerves are 
(loterioratingirom too luueh exei-cfse. Tl^(\y are be(U)niHg psycdiolog-' 
ic^ly ready to reduce tlu^r dependence on tlw> nutomobdc, but it will 

not be easy. » ' . - , - ^r. 

Society conspires against, the person wlu\ wants to free himself or 
herself from the. automobile habit to a j»!;eater:dvgree than it frus-^ 
ti'utos the smolver who decides *to become a nonsnmker, for he is" 
actively discouraged fwun doing'*so by. public*' policies that over- 
whelmingly fator the.ant^)mobile. The difllculties and dangers of 
riding a bu^Vcle on nniin tradic arteries during rush bours^nake it 
imprudent /or most people eve^i to wnsider it. Kv(»n Die few hardy 
souls that do face the. problem oT. parking their^ bicycles in places 
^re thev will not be stolen. Tt is (juite apparent that the aiitomol^ile 
>cr(re(l the streets. Does this nu^an that those who wish to y>i\\ 




fievei'lV able toi>uck the automobile, that there is iio way of>krkTTrg" 
tluraut()m<ilule Ivabit? Almost J)ut lu)^^ ' L *. . . 

^ In. lOT^n, more- than 1(> milli<m bicy(d(\s w^re bought --\niil]^^ 
more than-thc iftunber of automobiles; in 1!)7-I, bicycle sjifeTcoii- 
^inuocl to exceed thoseji)r automobiles. The Anu^rican love affair with 
the 10-sj5^ft^)icycle Jiatl begua to warm uj) at the very time tliat 
its oncl^iyment* witu Ihe automobile was obviou% cooling. Bicy- 
clists ai^^^robabVy a^ftyncly sufficiently numerf)us iii, have- it. within 

E^' ir power to obtain enactmeutof ci^y ordinances and other legisla-. 
n that will help tjiom at1ei\t he transit iuores of (he so(Mety. If npt, 
y soon U'ili be. Tlie creat1()>4 of oneway bicychystreets during ru.sh- 
hoiirs, asjn Holland, the creatTrin of systems of -parking bicycles in 
protect iv.e. Custody at key poinis: including conimnter train stations, 
and similar ohcouragenieuts tiT the use' of bicycles seem likely to 
develop i^r many IT.S. cities and thus'begin a gradual change in transit 
svstems and habit:s. - 'T - 

* Despite t he' lack of comprejicnsiou and sufl^irt Af IVridw-estcriv^and 
Mountajit statc'rongf^snieii for Federal aid iTir" iT\ban mass transit 
svstems, it seems\predictable that^as the pru^vpf giisoline rises and as 
the deterioration of core citieft becomes a nuittej; of .^unavoidable , 
national concern, the mass transit systeiiis w^ililcKV oiit so loudly^for 
moderni/ation awd operating subsidies tluit.a revei'sal of the long 
dcgewrative proci\ssM)r t hesc systems wmH sIfAvIy begim' The^build- 
ing af mass transit will be a long, slow ])rocess, but there is a certain 
inevitability about it as a p.iiblic T:>njicy. for witKoiit it some cities— 
especially S'ew Yoik— would decline in a numncrand to a degree ihdr 
nation could not tolerate. . . ' 

Slowly, a significant shift \s occurring in aA'ariety of nnblic. poli- 
cies that should demote tlie antoniobile from its role at>wf^centei- of 
society. Witho^it the sudden jump in the cu^t of oil^, and the sudden^ 
re-education of the American peoi)le co'ijjj^.rning 'tjie future avail- 



ability of oil and pa's, and all the implications that flow from (such 
Abrupt changes, tins lessoning in importance of the automobile wtmW 
have seemed unlikely in the foreseeable future. But ^yith the end of 
cheap gasoline as a permanent fact of life came the real probability 
of a basic change in our autoijiobile society. Smaller automobiles will 

Sadually replace the 20(M00'horsepower models, cars will sooner or 
t'er be built to last longer, tind gradually now residential and com- 
mercial construction will be adju-sted to appeal .to people who choose to 
live without owniA^ an automobile, renting a car for the limited 
number of occasions when*it becomes indispensable. This may be an , 
integral part of a major shift in the direction and values of American/ 
society. Needless to say, it will not be at a4l easy to make the kinds of 
adjustments remiired in the pattern 6f skills^nd cnmloyment of per- 
sons whpse livelihoods depend directly and ifidirectW upon the auto- 
mobile industry. H . 

Reason, as we know, is slo^ to take effect in coping with an^addic^ 
tion. When external circumstances alter in such a way as to reinfprce 
reason, change may come^more rap*idly than one would othei^;j^ 
expect. The fundamental alteration in the world's petroleum market 
Is just suWi an external factor. , ' " 




^ THE COMlN(yTl?ANSF6RMAflOSr , ^ ^ 

" ^ " - (By Wilis W:Harm^)* - - - 

I^t mo' first be explicit with regard to the map^itiide luid pervasive- 
vftRSS of the trarififormation being posited. PThis is thoroughgoing sys- 
/ temic change, cymparablo in importance to such transitions as the 
prehistoric chaime from a huntiiig;^and gathering to an agricultural 
' socrety^^ the indu.stnal revolution. Such a systemic chainge involves 
i a metamorphosis in basic^ultural premise^, fundamental value* prem- 
ise^ the root image of man-in-socieYy, and^all aspects of social roles 
and institutions. . ' - . 

i Our research leads me to the eonclusion that indivetvialized 
world is spfiultancously undergoing a conceptu^ re^^olntion as thor- 
- o^nghgaing in its effects as the Copemican Revohdion^and an imtitu-^ 
tional revolution as profound Ik' the IndustH^ Revolution. \ 
'Furthermore, this overall tra^lisformation proceeding with ex- 
treme rapidity,%ich that tlie^ most critical period will be passed 
: through within a decade. WhWier the social structure can withstand 
tiiC: strain is very much at issue, and this will ijreatly depend on 'how 
' : well we can uncJerstand the nature aiid necessity of the tmhsforma- 
tion while we are experiencing it. ^ _^ / 

^ In The Transfoi^iations of Man.{\^^^)AA^,^'\s Mmnford ri^tes that 
there have i^robably been not more than a,lialf do^^en profounoi traTi^- 
forn]ations in Western society since primitive mtin. Here \ve aitc talk- 
ing about a^ rare type of ev(^nt, and we can only make, at best, an in- 
fo rhiecLgiiesfu^cerning the character of the new type of. social para- 
Cdigm thaf will succeed the industrial society we have knomi. But the 
^ Consequences of such a transformation arc so profound 'tmt.we\can- 
not afford tb^disregard the signs that it may occur. 

* SIGNS OF TRANSFORMATION < 

^ There are three major reasons why a transformation, though rare, 
historically, is now plausible: ^ ^ 

Fir^^ the complex of soc-ial prohlejm confronting the developed 

^world appe(hrs to [require changes in inilturat valines for, their satis j 

. factory resohdion. The societal dilemmas (discussed in my previous 
article) appear to "be unresolvable within the en rrppnt paradigm j 
and are creating pressure for a shift in that paradi^ii. In The Strup- 
' iu?e of Scientific Revolutions^ Tlio^nas Kuhn vividly describes how 
scientific paradi^s are replaced : A watershed poiilCis reached where^>>^ 
the accirmulated weight ^o1* discrepancies and anomalies that 

> be^fitted into the old paradigm tips tljc^alancc, and scientists firtcl it 

•From The Fntiirist, April 1077. P..IOG-II2! pliMlshod ])y thr! World Future Sorioty. 
This is Uift. second of n two-pnrt article whleh Ix'jrlns in the Fel>riinry 1077 issue, Wlillf* 
Hurninn if* Associntlon Director with the Center, for tiie Study of Social Policy nt Snnfprd . 
V' Research Institute. Reprinted by permission. 
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more profitable emotional as well as .rtitional terms) ^6^ek a ne^. 
paradigm thftii to patch up the old. , \ 

Secon(ifvd7*iaus ''lead Indicatars'lthat hoye preceded other pe7iod8 
of historic cultural jihmge have been proinincnt dxinnxf the- last ^ec- 
ad(^tM\es of revolutionary cultural and political chariggs through 
hisrory suggest certein typical occurrences tend to a.ppear on<( to tht^ 
decades aheadof the central changje. These advance iiKlicator$ include: 
^- Die<^asc<i sense of^ommiinity^ . ^ ; ^ ... \ ; ' ' 

' Increased sense of alienation aji(^>ui poselcssness.; 
^Increased frequency of personal disorders 4nd^optp,l illr\ess. 
Inncreased rateof violenfycrimCv » - ; - V • 

Jncreased f reqnency and severity of social disruptions. 
Increased use of police to control behavior. v ' • . 
Incr^aspd public acceptance of • he(;lonistic behnvior (partic-; 
ularly sexual), of symbols of degradation, and>!b;^lax public 
morality. ^ . -) ' 

^Increased interest in noninstitiV^onalizcd reli^ons activities 
(e.jg./ciUts, rituals, secret practices), > a ^ 

Signs of specific and consciou^jwaxip^^ ^ 
In some cases, economic^rlTHaFibh! / . , . ; , 
(The news stories of the past de^'adc suggest "that these adyancCin- 
dicators'^lay be observed in todayVso^ietyii) * , ' - 

Furthermore, as Kuhn (xJhits out, a conscious challenge to an op- 
' crative system in itself coijstitutcs another lead,. indicator. The legiti- 
macy of 11 social' system and its distributidn o,t (Towr is based on three 
, assumptions : thi^t the system has been duly con^t itiited, that it fidhcres 
to adequate guiding moral Cjlinciples, and that tt is elTectlve ii^acTiiev- 
ing its agreed-upon goals. - . : * 

; All these assumptions^now are challenged. TIKq fii*st>^iallcnge. is to 
the assumption' that industvi-al society 'is duly const iJut^U. Though the 
ffoyernmciats of the indiistr>hlizedKlemocracies may ineei the challenge, 
.tnere exist otliel- concentrations of power that do not. These include 
the large multinational corporations and the M'orld econemic system 
as a wh(^. As the largest corporations bcfjjin to wield influences over 
hilman lives tbat are comparable to those of governments, they face 
a demancLthat has, historically, been made only of goyca-nment— that 
• they •assnmb irespon.^^^ welfare cTf those over wliom they 

wield powei\ Pcoplp>^&i() currently feel •themselves to;bc. disenfran- 
chised nicludelDem^ers oi nonin'dustrializcd^HltuBes, minorities*, con- 
sumers, .youth, the aging, Vomen, and those who al*c physically llandi- 

bappcM. • ' . , V 

The dominant scientific-t-echnologacal establishments afe being chal- 
' ienged a^/arbitei'S-of truth, because they arc dominated bj^the values 
.^f indtTStrialism and pr(jmotc the industrial system fifst and human ^ 
beings second. ' - * • • . ^ 

Tl^se^^ond challenge is to the nY)raUty^bpiie system. Critics a^iguo 
that the iridustTial. system is not giiided l^^uaeqiiatc . moral principles, 
particularly with regard \o t\yo. equity of distribntion'bf . the earth's 
resources. Economic incentives predominate over everything. There, 
is no effectiveethic or mechanism for redistribution, nor is there jiny 
effective ecological (in the broad sense) ethic: The sense of pride m 
striving toward hoble^als seems clearly to be dwiiidling. Therxi are 



no adequate goals, beyond solf-intorest, to en^ist"th^ deepest loytllties 
and commitnientsof citizens. . * . , . , «^ , - 

^ J3»o third and 'hi^txsliAllcngo; relates diroclly to the diloniinas of the 
industritll system: TJi0 f^stijin does no^fpster the eftltauccirieht of tl\o 
total cnVifoninpn|:. There iswslioftugo of satisfyiii^ \>'oilc I'^olcfi. Incen- . 

; tiyo striit^ures fajl to inspire the wolfnro of futuic genci*ati^nis, cspe- 
Qially \vith Tegafd t4> their need for fossil fuels, ininoraHRsoiirccs, 
ariiblo land, natuvaWrb»h w^w, ancJLa fi'^utful ocean. The syfetQm^ 

.Mees UDtjjr^nipte'soeif^^ management of tlu5 impq,cts of 

new teclHaolfJgijfil applications. * ^ 



OTIE EttfERGENT rAHADtGM 



Thirds a coinj)ctilpr to the 'iTuLnsti'^i^l-atate paradigm— a model that 
ewh^ief' the requisite khtds of ^ralm-sMfts—a^)^)cari he arising. 
This emergent pai;a(ligin also helpstcymke a societal traiisform^jtior 

seoih plansibl^r n y %^ ^' ' r -y^ • 

ThO'Shape of t}>0 future wilLjio more bo patterned after th6 lirpiiio 
, movemeiit and tJio I^ew Left philosopliTes than thc^ 'Industrial Age 

could have been inferred i£ni the "new age'' valip of the Anabaptists> 
' But severaf slg^is^oint tc| the possibb eincT^enco of a new* dominant 

paradigm:^ \ " - \ 

1. and jwlU by I^autM Yankclovicli anc\' others indicate 
significant/ynlno shifts among ceilaiil elite groups, such as sUidents 
and corporate executives, toward an increased emphasis on humftnistic, 
spiritual, quaKty-of-life, comnuinity, and similar values, and a dc- 

/creased cmphalis on materialistic valuos, status goals, and unquidifled 
economic growth. Y 

2. Nnwerom mltural^ ind.icators'^ including the themes of jrecent 
books, pilays'^id motion pictures, the goals and types of voljmtary 
associations, roblc music lyrics, contents of magilziue articles, alhd ele- 

^ments bi the "new age" subculture, show greatly qncreascd inteh^t in ^ 
^and tolerance for the transcendental, religious, esoteric, occult, supra- 
rational, nlysticHl, ajid spiritual., " ^ • i 

S. New scientifc interest inn^xploring subjective and altered states 
of consciousness, due in*'nart.lo the discovery of numerous physical 
i\,nd physiological cori^ates to inner oxpcriencx^.—rapid-eyc-move- 
ment;gaTviurh?Win respond muscle tensions, clectroenceiihalogi-ai")hic 
(EEG) (Jomponeuit\hody electric- and magnetic field components^ bio- 
• feedback signals— is\csulting in a new legitimation of studies of re* 
, ligious Jieliefs, mysticM^'periences,. uieditative states, psychic plicr 
nomena, and occult mystei^trs*-.^ s: 

^From these indicators, particularly the last, we can infer something- 
about the direction in which values,'and the dominant image of man- 
in-the-univ^rse, are likeW to shift. Whenever the nature of man has 
been probert deeply, in both Eastern and Western traditions, the para- 
mount fact emerging is the duality of his experience. He is fo\md to be 
both pTiysical and jipiritua]^ with i)oth aspects being "real" and neither 
fully describable in terimTpf tlu^Mier. A fundamental characteristic 
of tiiei^aradigm that may be enie^nng is the complementarity that the 
paradigm gives to such currently tmuhlesome opposites avS spirit/ 
body, science/religionT aml^determinism/fred will. % Complementarity 
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onablQcl modern phyBicvS to reconrllo the wave and piiHido metaphorSv 
for ligh't; soThat neither theory contradicts the ottier. 

I surest the fdllowing characteristics coukl. eniorgo as a post-trans; 
'formatiGii paradigjn: ' \ v 

Gomplcmontjirity ^of physical anjl spiritual cAi^rienoe^; tccog- .. 
nition oKall "cxphHiatiou'' as only metaphor; ireo of differinng, 
. noncorttmdi'it\)ry ''levels of explanation" foi^ physical, biological, 
*^ mental, and spivitiuil reality, ^ ... 

Tclcological sense of life ftnd evolutio)pf as having direction/ 
' - ^purpose; ultimate reality perceived asiuntaiy, with/transccndent 
order. • > < ^ s *^ ^ 

Basis for value postnhites discoverable in one's mvn mner cx- 
pariencc^of a\hierarchy of ''levels of eonscio'nsness" ; potentiaiity 
of supraconsicions as well as subconscious experience. 
. Goals ofj^ife^i aware participation in individual growtli and Mie 
evolutionary process: individual fullillnjent throi*'^^ 
'integration or worl . and growth.^' 
• 'Goals of socirly >)st,er development yr\ . Jv.' . 

scenden€ and einergint potentialities; ec^ojpuue <;iu\vLh, techno- 
; yTf^ical development, design, of work ^rol^s and en^'onnients, 
authority structures, and social institutions^re all fobc iised in 
the ^iorvice of this primary goal. ^ . 
/ "New yaturalism, hohsm, immanen^ism" (Victor Ferkiss) ; 
"Re-tliscovei'y 'of the superrtatural" '(Peter L. Berger) ; "The. 
counterculture js essentially (in exploration of the politics of con- 
sciousness (Theodore Koszhk). V 
Thus tho'cluHJenging paradign> assumes* some sort of transcendent 
Spiritual order, Njiscoverablc in hiunan experience, against wdiich 
human value choiSeft aVe Assessed. Ultinuitely, reality is unitary, and 
life, and evolution have direction or purpose. Levels of consciousness 
are explorable, Avith clifferent appropriate levels of explanat|^n*. Ilqnce 
the scientific explanation of the Tevel of sensory experit^nce in no way 
contradicts rcligioys, philosophical, or j^^ical interpretations of 
suprasensory experience.' Rather, it is complementary to them. 

The candidate paradigm extends rather than contradicts the modem 
scientific world vjew, much as VelatiA'ely theory extended Newtonian 
mechanims : the latter is merely a spyf ial case and nonc-the-less .useful 
in the appropriate^ circumstances. 



TIIE PEREXNIAL^*#MLOSOPIIY 




Moreover, the candidate paradigm is in its essence not new at all. 
It has formed a major stream of thought in the humanities;^ in Western 
political traditfon, in "transc^ndentalist" n'iovements in IT.S. history, 
and in the major religious philbsophies thVoughout history.^ However, 
never has anything. like it beei/thc guidwig paradigm of an entire 
society. , \ 

- Alclous Huxley, in The Perennial Philosophy (1045), was one pj^the ' 
first modern writers to suggest that this age-old set of Uasicassu'Vnp- \ 
tions about tlie nature of man was showing new strength.^c described 
it as: "the metaphysic that recofrni7es a divine Ronlity substantial to 
the world of things a^id lives and minds; the psychology that finds in 
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, the jjoni sorhotlting similar to,Mjr even identical \vitli, divino Reality ; 

'*^ho ethic that places man's final end hi the knowledge of the iiiuni- 

..nent and transcendent Groynd of all.being. . . . I^udiments of the 
PeronnjaJ Phi\osophv may he found amoii": the tra\litional lore of 

- primitive peoples in every i^egittif of Yhc»\*oild, and in its fulty devcl-^ 
oped forms it has a place in every onb qi the liigheV i^elijaons. A v\cr- 
^sion of this Highest Cpmlnon Factor io all preceding and subsequCht. 




The perennial philosophy fovm^ \\n iuten\iittently visijble stream 
which has had a profound (Effect on Western civilization. Thales, Solon, 
Pythagoras, and Pli;ito' journeyed to Egypt to be initiated into it inysj 
t€ries, ancient dven tKen. Much of it is woven intp institutionalized^ 
Christianity.- In its Hermetic,'aCahbalistic, Siifistic, and Rosicrucian 
\forms it affected thoviiistory of the Middle 'East jfCiiX^ of Europe, 
r' ' .gh tlu- tr:^ litions of Freemasonry, it» symbols were incorporated 
inlo t he Ureal ^eal of tin 1 'nited States, testifying to itsjifluencQMT)!. 
forinmg many^of the national goals to which we stiU acfiiere: It also 
appears in the Transcendentalisnv«of Emerson, the Creative Evolu- 
tion of Bqrgson, and the writings of William .eJaines, Mohanda^f 
Ghridhi.St/T^ncisof Assisi,andIvaoTse. \ 
. jaints of its flavor, but only the flavor, can be given in the following - 
five statements : ( ' . 

Being, — Under certain CoAdiTlons man can attain a hifgher aware- 
ness, a "cosmic consciousness,^' in which lie esrperiences the reality un- 
derlying "the phenomenal ^vorld. In speakiJig of this reality, it seeems 
appropriate to use such Words as infinite, eternal, the Divine Ground;, 
of Being, Bral?rnan, and God. From this vantage point, a person's own 
growth, creativity, and, participation in the evolutionary process are 
seen to be under the ultimateVdii^ction of a higher center (Atman, J 
the higher Self, the OversoulV'^ ^ 

Atvarene8s:—A man gpes through life in a sort of liypnotic sleep, 
feeling that he is making decisions, having accidents happen to him, 
meeting cjiawce acquaintances, and so forth. But with more awareneat- 
the supraconscious choosing, the direction of the higher Self, l5ecomes 
apparent. The person finds that the decisions he felt he had com6 to 
logically or through intuition were really reflections of chwtes made 
on the* higher level of the Self ; that his "inspiration" or "creativity" ' 
is essentially a breaking through of these higher processes; that^^ ex- 
periences and relationships which he needed for his growth were 
attracted to him by the Self and wei-e not as accidenj^^l as he. had 
assumed. Because ordinary perception/compared to this higher aware- 
ness, is partial perception, lan^uage"huilt>p from ordinary {jerc^p- 
tion proves inadequate to ^scribe the gi-eater reality; atttoipts often . 
are paradoxical in fol-m. f . 

M oHvdtwn—lncv'Qas'mg awareness reducefi the pull of material and 
ego needs, an(Uhe person finds his deepest dcsn-c^S to participate fully • 
in the evoluQonary process, achieving whoL(ncss (huleness, health) 
through alignment of supraconsciaiis. conJcKTtrt?5^d subconscious^ 
choices. Evolution is seen to be directed by /liigher consciousness and ^ . 
charac^rizedj^^i^p ^ ■ . . . 

25-707 O ^78 
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Poto*i/aZ%.— It 'follows from the foregoing that tliei humaTrpoten; 
tiality is limitless; that all knowledge and p(nm:^is uUilft^ilt^^y acpes- 
siblc to t^e mind, fookinj^-within itself; ancl tlyit ail lijnitationsr(m- 
firmities, illnesses, etc.) are ultmately self-chosen.* , 
• Attitiide.—Yiith awareness' comes a now attitude toward lijFe. One 
aspect of this new attitude is, a desire to la^r, serve, and' participate 
«oiisciously*in the evolutlpnary proj;iess, the cbsmic drama, thp fuTfill- - 
,ment of*mankind. But the rfeverse^ide isj:he conscious acceptaiic^f 
^ what is, since at a deep'leveP of thyself one lias already '^oscn this. 
" Related to this acceptance. of reality is a certain nonattachment to 
_^ypryd^ events,^ or at least being deattiached from specific outcomBs. 
* ^ . / , ■ • ■ * ■ ' • . ^ 

V SOtmCES OF SlfSFICION 

y ' 

Moflerh Western man is suspicious of such a transc^^jidektrfl outloqk 
for threri reasons : (1^ Unlilmjiiodern science, the transcendental out- 
look does not seem to bal'based on public perceptions; '(2) attemtte to 
communicatii about it .often sound* dangerously close to superstlfious 
nonsense; and ; M the transQ«ndental outlook seeni.^to conilote quietis- 
tic retreat from the problems of the world. K ^ . ' ' 

The first objection is gradually being countered by sciel^&e itself: 
Scientists are findjng that the division between subjective and objec- 
tive^ observer and' obs(*rvcd^ 15 nowhere near so clearcut ^s had been 
assumed in the early nalVo period of the science-versus-religion debates. 
The deep-rooted attitudes and prejudices of tjje observer have been 
shown to affect his observations. The problem of wjiafc knowledge is 
ptsiblic, universal, and therefoi^ "true'^ permeates all of science, being, 
'more obviously troublesome in some fields than in others. To overcome 
subjective influences, it has long been a standard pi-rfctice when testing 
new medicines to conduct "double bjind^' experiments'in which neither 
the subject nof the experimental personnel know whether the drug or a 
placebo has been admin^stered^ . . . • 

The second ground for suspicion— poor communicability—is' funda- 
mental. Language ;and metaphors built up from ordinary, partial per- 
ception- pro^e inadequatcwto describe the expanded view of reality and 
are frequently jnystifying. Witness this statement from the Upani- 
shads, an ahc;ent Hindiytreatise : "An invisible and subtle essence is the 
spirft of the whole universe.' That is reality.* That is truth. Thou art 

that." . " ' . , , , 

As to thethifd'febjection, st)me versions of the perennial philosophy 
do indeed sound like a quietistic retreat, at least in their Western forms. 
But a central concern of many of these versi^i*, includin^r the Masonic 
tradition, is the development of the knowlecfge by which humanity can 
achieve a state of mutual understanding and f^iritual integrity. Work 
is placed at the heart of humane ^^iving— not a compulsive ;|||otestant 
work ethic, nor work for ecoh6mj6 gain, but the joy of vital and cue^af 
tive work. ■ r . 

Yet part of the growing acceptability of the "new age" world view 
undoubtedly has ,hee:n due to its abilitv to draw on what has already 
, been well-established in./the culture. Tlie perennial philosophy also 
bridges the gap between the "two cultures" of the sciences and 
humanities. 
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' ^ Growing out.of this imago 'of man as a transcotulent bemgC 
■pajr of complementary ethics wliich are most congruent witll (4 
of transformation necessary for the. resohition of contemporary slj 

• rfilemirius. The first is an ecological ethic und the secoiid a soIf*v 

. tiofiStb^c, ' , • ^ 

The ecological ethic, afj^l^fincd by Lynton Ca]dweM {Enrn'OTimcnt: 
A Challenge to Modern Society^ 1072) recognizes the linxited nature of 
resources, sees mifii an integral part of-^e natjiral world, hence 
inseparable from its govorn^ng processes and laws. TTie coc^logical ethic 
fosters a sense of the, total communi tv of man and repponsibility fgr the 
fate of the planet, and relates self-interest/to the interests of fellow 
ipannnd of'futiirogenerations.^***-**'^^ . y . , 

A^'self-reSlizatiSn ethic" asserts tjJSVthe proper end of all individurfl 

\ experience is the further development of the emergent self and of the 
hliman species. "^^'^^ '^^^pii'I^i iotp function of social iii 
create an onvin.,,, i \vl ' (. li foster that process,^ The st;U-roalizi^|^ 

^ tion litlYc would 'i)u,sh society tp^rd a restructuirifig of social institu- 
tions to satisfy the jiidivKtiitll's need for full i*)articipation in the soci- 
ety. As corollaries to this^iUTiic." self-determination' of iAdiyidnms and 
minority grotyjsjil^iild M fostered, social decision-mallg^ shofdld be 
hi^my deCentralTzed, and the meehanrsixi of a strong free-cnterprisd 
pri^t^ sector should be preferred oVer public bureaucracy for the 

V aoco'rhplislimGnt of mo^t ^^ocial tasks. , / • 

I These two ethics — one einpljasizing'the total coifiixjunityof man-in- 
naturo and the oneness of the limnaii race, atid the other [ilacing the ' 
highest yjjj^e on tlfe development of selfhood — are complemantary, not 

^ contradictoi-y. Together they encoura^fe both cooperation aWwhole- 
Spmp competition, b9tli love and individuality.. Each is a corrective 
against the excesses and^misapplicatipus of the other.. 

THE TOANSmoX PERIOD 

There is notl^'g in history to suggest lliat a social "transformation of 
the magnitude suggested could occur without the most severe economic 
and socii\l/lisruptions and systems breakdowns. If we are indeed in- 
volved with a shifting social paradigm, it^llows that the main chal- 
lenge to society is to bring about the transition without shaking itself 
apart. Actions which attempt to force the change too quickly can. be 
socially disruptive: actions which attempt to hold it back can make the 
transitioifmore difficult and perhaps bloody. Seldom in history has. 
suchdelicacvof balance been required. * 

On the other hand, this dcscri[il ion of a macioproblcm should not be" 
, interpreted as a counsel of <lesj)air. (hat nothing worthwhile can be 
done short of some "niacrosolution." It does n^ follow that a global 
problem necessitates a global solution. On the contrary, we have heard 
enough over tlie»last four docades of plans for neai*- Utopian societies to. 
jtJstify our considerable disenchantment with "grand designs." 

What is now needed Is a radiral jy'sloii. with (idapti re incremental 
strategies. But these strategies heeTr (o be coordinated through ^v7^cle- . 
spread understanding^ the interrelatednesK of the separate actions. 

• ■ •■ . ..^ ■ ' •/. •■ 
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the radical Vision is not lackihff-it js;as piHent at tlie founcUng of 
the nation and'presumably has not been lopudiatecl. I he ^-^Ifll^ll^'^ 
Pre^ident'^ Corajnittee on National^oals, GoaJs for Americans 
(I960); included such statements lis: , / .. ' 

The fticlaration' (ot Indepemlence) put tl.e ^^'^l^^l^'^'^^ ^Xf^l^^^^^ 
as of sB&reme Importance. It completely reversed tlie age-oH qrder , It defined 
feovemraent as the servant ot the iudivldiial not IiIb master ^ hwUvlduar ' 

The paramount goal (ot the nation) Is to guard the rights of the Individual, 
to ensure Ills dcivelopment, alul to enlarge his OPI""''''"''*;- „ "„,,,,„rtce Uie • 

All of oiii- Institutions-political, socia , econon.(c^inuBt-f Jil er « ''^^^^^^^^ 
dlcnltv of the citizen; proinote the maximum development of his capabilities, 
sflraulatf the?r rSsfble ^ and wldeu tl.e range and effectiveness ot 

opportunities for Individual choice. ' ' . 

But belief in this visi«n hns 'din^ninlied. only partly lieranse of 
nnti'i'nl cvBlrisin (inn nii^t it 

,,,.,,;t1x Im . I'M ' '.'.V ^'"^ 

striking practical isuccesijes of positivistic Hciwicc" ^'''"V- 'rin 
mental conflict oMW l^iat the most scientifically .sophisticated imaga 

I the prospect of Jose Delgado's "jwyctio- 



of man aviiilablc has lefl us to ...^ --i - -- ■- . - • 

civilized society," where the right behavior is to be indiifed in persons, 
thFOugh operant conditiofiing or through electric ' 
iifio the brain, and has led .is to be adnioni.slied by B. F. Slanner that 
notions of freedom and dignity are romaiitic delusions of a prescien- 

*'se5e!ar5ieent scholars of the future such as K<7^i'^. IJ'^'lbioner, 
Kenneth Bouldiiig, and Fred Pohik have nuide much, of tlie'concept 
hat"t IS the hnafffof the future wjiich is the key to that futm:e coming 
into realizatioii/"Every society," said 1 olak,.«lias an image of the 
futui^which is its real dynamic." Another way to state this is that 
every society has some "central .project," an overall task or central goal 
toward which it dedicates its time and energy. , • 

Ever-increasing material consumption and waste i.s iio longer an 
adequate central project for industrial society. A soeiety-wide _self- 
reallzation ethic, coupled with a major scicntihc "'vcstigation Jf the 
transcenddiital aspects of reality, may provide an adequate substitute 
With the growing realization among scientists that science does not 
deal with ultimate reality,' but with models and metaphors, we now 
haVe a more promi^g climate for the exploration of inner c^erienee. 

• , ADAlTIVE STUATCG-IES 

If we are to undergo this kind of transition without tearing owrselve? 
• apart in the process, we will need to implement stTat^egies^vhich will 
allow us to adapt ourselves andK>ur society gradually to the exigencies 
of a post-industrial society. - . 

Eather than present a host*of proposals for all sectors of society, 

let me toueh'a couple of areas. ' - j ^/i^.,' fn,. 

Global thinking, attention to future "consenuences, and ^eoncej n toi 
fellow man and future generations. need to enter into '"caLand imme- 
diate decision-making. A variety of institutionaVchanges could foskeK 
this kind of widespread citizen participation m "designing the futuie. 
This kind of participation is one of the most powerful ways of encour- 
aging the choosing of socially responsible behavior, as opposed to 
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impo'Bing necessary, constraints thr6u^*}h governmcljjj^al.r^^ 
addition^ learning and planning aVc tlio two main forms of work ^liicli 
can absorb unlimited numbors of people wlu-n only .sonie people, with 
only a fraction (<f their tin>e, arc neediid to protUic5 all-the-goods and 
services the society can use. * ; , 

V Many of these same institutionsvcbuld also achieve the necessary 
regulation of political, social, and economic rtfFairs at the lowest prac- 
ticable level— w.lii(Ji may be the local community for hnnmn-wclfnrp 
issues and tlie planctaix. level for n >'M!iic..pullul;_-':. 

Tho roT>^^^^'^ ^ t i' ' ' ' U'ii,,uulb a »w* i J • 

.;' ' .1^ M -iMi.. unubiL^ KM til, ii'^^ionul^ national, and 

|/ja»uiaiy i*.'vi l.s. In general, these units would liave two tasks: the 
definition ancrconii»arison of alternatives, and the selection and actual 
ization of tlie alternative .to be followed. The first task is technical, 
requirii>g advanced skills and ^j^tailed infoiniatioii. The second is 
political, involving citizen participation, stimulation of needed actions, < 
andwokerage of the resources required froiji concerned organizations 
anaB|^icies. 

* THE N'liXT DECADBT 

The forces of .societal transformation have gathered impressive 
momentum. The next 10 to 15 years will show wheth6r these forces are 
strong enough to bring about a major societal \\;renching, or whether 
they will somehow quiet* down and die away, or whetlier the con- 
frontation between the new demands and the oldxigiditics is so violent 
that the result is destruction ^without a4)romising rebuilding. 

Tliis period will not be history's most comfortable one, but it will no 
doubt be ints^resting. The industrial world badl^* needs a positiv9 and 
inspiringinia^e of its own future, and ^competent policy and leader- - 
ship to guide it tlu^ongh what will be, a^'t best, trying times, 

, : . ' J ' ' 
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Cockbum, Alexander and James Ridgeway. Carter's powerless energy policy. New 
York review of books, v. 24, May ^6, 1977 : 31-36. . 
. The authors set forth criticisms of some specific asi^cts and underlying 

• strategies of jiie President's energy progr&m ; also, they .offer some alternative, 
approaches tbf energy policy. 

Commoner, Barrx. The poverty of power: energy and the economic crisis. 1st ed. 
New Tork, Knopf Distribute by Random House, 1976. 314 p. HD9502.A2C643^ 
1976 333.7 

Corrlgan, Richard, J. Dlcken Kirschten, and Robert J. Samuelson. Jimmy Car- 
ter's energy crusade. National Journal, v. 9. Apr.^30, 1977 : 656-672. 

An analysis of President Carter's ncMt energy policy. Focuses on his plans > 
for spurring production, reducing consumption, and conserving energy through 
tax jpenalties and credits ; they review ^e economic implications qf the plan 
and The practical and political obstac^les to achieving It. ^ 
Davis. DavldHoward. Energy politics. New York, St. Martin's Press, 1974. 211 p. 

HD9502.U62D3 833.7- ^ 
EppenrCtory, Editor. Enetgy: the policy issues; with a forword byTInrold S, 
Geneen. .Chicago, University of Chicago Press, 1975. xiv, 121 p. HD9561.6.E53 
388.8/2. . ^ 

Finder, Alan. State responses to energy problems. State 'govemmeni;, v. 49, sum- 
, mer 1976:161-166. : ' ^. 

* Four 'J^asic areas in which states have been active in developing energy 
-policies are the developmetfi <tf a conservation policy, regulatory reform, 
resource development and reassessment of environmental policy. , ^ 
Forbes, Ian A. Energy strate^: not what but how. Framingham, Mass., Energy 
R^earch Group, cl977. li, 42 p. HD9502.A2F^ 333.7 ... 

■•^ 'For the convenience^ of students the -^fclbrary of ^ConRress call number and part or all 
of the Dewey decimal call number appearfl after book citations. 
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Ford Foundation. Knerjfy Pplloy Project. A time to choose Ataerica s energy 
future. Final Repo^iljbonBumers Union ed. Cambridge, Masbac}iufU>tt8, Ballin- 
ger Publishing, Company, 1974. xii, 611 p. HD0502.U52F67 l»47b ti33.i/097^ 

FulleV, Richard liuckminister. Operating manual for spaceship <?urth. Carbon- 
dAte, Southern Illinois yniversity Press, m^J- 1^3 p. T10^84 GOl ' 

Gi^'Vcy, Gerald. Energy, ecology, economy, 1st ed.. New York, Norton, 1972. 235 p. 

• *'A project of the Center of Internationnl Studfea, Princeton University.' 
HC110.E5G35 301.31/0973 ^ " • 

Goldsmith, Edward, and others. Blueprint for survival, by the editors of The 
Ecologist. Boston, Houghton Mimin, 1972. xJv, 189 p. GF47.B57 -1972 

-301.31 ■ - . ' ^ T . 

Goodwin, Irwin, Editor. Energy and environment: a coHIsioi^f crises. Intro- 
duction by Kussel E. iTrain. Acton, Mussaclius>»tts, PubliKlUng Sciences Group, 
1974. 272 p. ' f ' 

Primarily fhe edited proceed inifs An conference sponsored by the Wash'- 
Jngton Journalism Center in Aftn'^loVa nD9545.E5G §33.7/0973 ; v 
Hagel, John, III. Alternative energy strategies: constraints and opt>ortunities. 
• New Yorkk^Praeger, X97C. xli. 185 p. (I'riieger social studies in international 

• economics and development) BibliograpliJ :>p. lGO-179. HD9502.U5H332 197C 
' 833jy0973 • 

'Hall, Robert E. and Robert S. PindycMTThc conflicting goals of national energy 
policy, ^blic interest, no. 47, sprinfift977: 3-15. - Ir i 

The steady rise in pet4foleum Imports is due to the fact that U.S. energy 
policy has encouraged domestic energy prices t^ remain below w6rld eAergy 
prices thus creating r-n B^o^ving diergy demand. Steps to decrease imports 
and to increase domestic energy prices are recommended, ^ 
Heilktonet-, Robert L. An ihquiry into the human prospect: ivith- "Second^ 
thoughts" and "what has post^ity aver done for me?" New "Srlf, Norton,/ 
C1975. 180 p. CB428.H44 1975. ^9:82 ^ ^ • 

Hill, John A. Strange energy economics. Across the Board, v. 14, Nov7j3.977: 
33 ' / 

A former deputy administrator for the Federal Energy Administration 
describes and criticfzQS. thi'* Carter energy jH^yi'ram. Contends that the esti- 
mates oiP energy supply and deman^ under the piDgram are incprrect. Be- 
lieves thjc program will produce, unemployment and inflation and encourage 
the growth of bureaucracy. 
Hoar, William P. The Carter energy program is a power grab. American opinion, 
V. 20, June 1977 : 13-18, 97-99, 101. 103-lOG. 

* Asserts that the "Carter energy program proposes only to sliare shortages 
created by government regulation and foundation-funded ecology fanatics 
while stopping d^'elopft'icnt of the amaz.ing new breeder reactor and harass- 
ing energy produrt?rs at every turn. It is a Power Grab for government con- 
trol of our economy."' ^ _ 
Jackson. Barbara. SpliCesliip earth. New YorK. Columbia University Press, 196G. 

viii. 152 p. (The George B. Pogram lectures, no. fi) *TX1395.J3 327 
League of Women Voters of tlie l^nit^d States. Education Fund. Energy op- 
tions: t>xamining. sources and deflning government's role. Washington. 1977. 
54 p. (League of AVomen \vf)ters of the -I fitted States. Publication no. 028). 
I * Briefly surv<?ys U.S. energy supplies i;h(I the policy toptlons available. 

Kn^gy strategy: the road not taken? Foreign aff'airs, v. 55, - 

,^,«lic concepts ir> /encrg>^ strategy by outlining and cpntrastlnfe 
two energy pivfhs that the T'tiited States miglit follow over the next 50 yeaW^ 
MeCormaok. Mile/. Energv and the future of America. Intellect, v. 105. Apr. 1977^/ 
314^317. / . ' N 
Our national seeurTty and the stability of our economic systems — and even 
the freedom of our poHtical institutions — may well d^i^ena on onr ability 

• 'I to devf'lnp rt^snnnsible energy policies and to implement national programs 

to carry them info effect. * \ ^. 

Mellarg. Inn T<. Design with nnhire. 1-st ed. Onrden Oif.y. N.Y.. PnbMshrd-for the 
Amercian Museum of Natural Tlistory Press, 19f»9. viii.. 197 p. IirilO.E5M33 
301 ..S ^ . ^ 

Maddov. John Povd^n. The dor>msdav syndrome. New librk. McGraw-Hill, 1072.. 
vii. 293.P. GF47.M31972 301.31 
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^Mttficko, IUrf»tt«dIJ. tqucnking.by : TT.S. ^ucrRy policy since tlic embargo. New 
York, Columbia vCniverHtty PreHS? 4«T0f 181 p. RiblioKrapliy :. p. 175-178. 
HD9502.U52M355 333.7 ^ I _ 

J Marten, Michael. Societal' directions anjfl alternative^: a critical Ruide to^<-»f 
' literature. Ist ed. l^Fayette, N.Y., Infonnatloii for PolicADesiKu. cl!>707viii, 

400 p. Z5570.M30 01^.909 M / A 
Mead) Walter .J. An econoniie apprnl>»j/l of Prosideilt Cart^i^ enorRy i)roffrnm. 

Science, v, lOT, July 22, 107T: 340-345/ ^ - * 

' - Reviews Federal energy policy ma conimeiits on the features of President 
CaVter's Wrgy program. Streest^iji' tlie quqsti^onable. lispofts of the nrognuu^ 
from an eionomh: point of view, /Toclising on Uix sulfsidioH and (^ueto* price- 



Meadows, lionelll^s^^^aftere Tke /titnirs to grb>*^li. A report for the Club oi 
y ' Rome's project o^^e predlcatifeht of nmukiml. New Y(iyk, Universe Books, ' 
1072. 205 p. ''A/Botomac Associates book." Bibliography : iriO{^200. IIC5*.T.54^ 
330T0/04 • \ ' ^' ■ \ .4 

\nji:kidn, ^UK. U.S. energy policy V it's pVimarily based on politics. AVorld oil, v. 
'184, jiinelO/ri 53-57. ' / " ^ „ ' :i . 

Discusses* the petroleum n'lul natjinil gas pricing' a.^iec^s of Pre.sident 
^ /N Carter's'proposqdfleriprgy planf nS theff^ affect petroleum and gas product ion. . 
Metzger,--Niirinah. Energy i the Co<it#liuing crisis. X^^v York* Crowell, cl077. x, 
242 1>. Bibliography : p. 220-23et-itr)050^ . 
. Mitchell, Edward J. Energy and ideol6gy. AVashingtcm. American Kuterprise IV- 
" . stitute for Public Policy Research 1977. 8 p.» (American-Enterprise Institute fol- 
Public Policy flcsearch^eiu^nt^'o^77). ' 

The author coijllfids, that **the energy crisis is a ('ri;<is of pi\blic i)Oliey. 
founded en miscolicejitiorts of the issue nlfKl therefore a slave, to idpoIog>-." 
•• He-states that -the provisions of the ISationin Enei^g>- Plan serve no national . 

purpose. / \ , "N i. 

■ Morris, David J. and Karl Hrss. NoighbothofMriJOwer : the new localism. Boston 
Beacbn Press, 1075. ix. 180 p. Bildiogmpliy : ]). 17.V177. UT1(;7.M(J7 300.2/0073 
' Peter Jjawreuce X Tlie Pe/er nlan : ii itronosal f(:>r survival. New Yi>rl:>AA\ Mor- 
row, 1970, cl975. 224 p. QF503.P47 301.31/0973 
Pirages Dennis nad Paul/R. Ehrlich. Ark II: soci^il resnoitses to environmental 
imperatives. New York/ Vikipg Prws, 1074. x. 344 p. lUbliograidiy : p. 289-29*. 
HN59.P47 1074 309.1/73/092 
Renshaw, Edward F. The end of progress: adjusting to ^ ^lo-growth **(*onom5\ 
North Scituate, Mas^icbusetts.-OuxlMiry Pres.s, cl970. x, 252 p. nC10q.7.R3<^ 
^ 330-f^T^/092 . / * " . ' *. 

Rocky Mountain Petroleum Reonomies Institute, Vaih Colorado, 1975; The chang- 
ing economies of world energy : discussion papers. Boulder, Colorado, AVestvle\y 
Press, 1976, xvii. la^ p. (West\Mew special studies in enetg\:jnanagement^ 
HD95G0.1.R53 1975/338.2/7/282 : ■ \ i m^^" 

Sobol licster A., Editor. Job.^,- nioney^^ pollution. Coiitrilait nig Witor,. .J^).so||t 
- Fickest indexer, /brace M. Ferrura. New York, Facts on l^le, cl97<. 210 ]). 
HCn.0.P55.T6 301.31/0073 - ? , , ■ p ... 

Tuvo George lWi.s, Energv, environment, popTilationw, and fjiod :. our four 
' Int'erdependent itrises: New York. Wiley, cl97a xii,*264 p. "A AViley-Inter- 
ecieuce publiea/ion/' nDll502.U52'r80 301.31/01)73 . ' 

Twentieth Centiitj- Fund. Task Force on United States Enercy. Policy. Provid- 
ing for energy: report of the Twentietli Century Fund Task Force on United 
States Energ? Policy. Background pai»er by Riciiard R. Mancke. New lork, 
^ MoGraw-Hill/ C1077. xii, 134 p. 1109502. U52T1KM977 333.7 

Udall>^tewarr L., Charles Couconi, and David. Osterhout. Tlie enenr>' balloon 
Newlv 28,8 p. Bibliogniphy : p.-28r>-28,S. Iin9.502.U.'>2U4 

333 7/09i3 / " 
United Stcktfa. Congress. House. Committee on Interstate ^and Foreign Com-„ 
meree Si^committee on Energy and Power. Middle, and long-term energy 
• policies fvlid alternatives: -Clearings before the Sul>eommittee on Energy and 
•Power or the Committee on Interstate /ind Fo^-ejgn Commerce, .Hou.^,of 
Represp/tatives. 94th Congress. 2nd session. March 25 and 20. 1070 Wallv 
inctoh.>or sale by Supt. of Docs., U.S. Govt. Print. Off., 0 v., 19*7. KF27.15I542 

1976 333.7 f . t . ^ « 

onjrre^^.s. Office of Technology As.'^essment. Analy.'^is of the proposed 



national energy plan. Washington. For sale by the Supt. of Docs., U.S. Govt 
PrintToflP., 1977.243 p. 
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Congressional Budget Offlc^. Energy policy alternatives. Prepared^jointly 

by Kichard D. Morgenstern and W. David Montgomery. Washington, Congress 
of the united States, ConKifcselonal budget Office; For saltf^by the Supt. of 
Docs,, uT&. Govt. Prinfef Off.. 1077. xvii; 83 p. (Budget idsu^ paper). 
HD9502.U52U512 1077 <33.7 ^ 

Executive Qffice of the President The national energy plan: summary 



Qjf publie parti<;lpatlonT Washington. For sal^by the SupU of Does.^ U,8: 
Govt. Print. Off.. 1977. 4d p. ' 'it^ j 

Reports publie eomments and reeommendations eoneerning a national 
energy program gaAered from ten j-egional tt^n meetingjii twentj^-one 
White House mini-tfonfereflscq and ne^rty 38.000 written rehouses. 
——. •Executive Oflle^ of the TresidcBt:7The national energy plan. WnsUing- 
tqn, 'Fpr 8a"le by Supt. of Docs., JEJ.Sy^ovt. Print. Off., 1977?. xxiii. 103 p. 
HS05(^.U52U5181l07r 333.7 • ^ 

Gdneral Accounting Office. National energy policy Pan agenda for an- 



alvsls' report ta the Congress. Bjf jthe Comptroller General of the United 
'sKites. Washington. U.S. General AeeovmtinijkjOffice, 1977. 2, 56 p. "EMD- 
77-16". HD9502.U52U55 1977 333,7 * ' ^ 
Utton. Albert, W.R.D. Sewell, and Timothy lO'Riordan. Natural resources and 
a democratic sokjiety.. Boulder. Colorado, TOe^tvi^w Press. 1976, 236 p, (West- 
' view special atudips on natural resources iSanai^ement) IIC79.Er)Na57 "301.31 
Watt. Kenneth E.V.-The ''Titanic" effect: planninng for the unthinkable. 1st 

ed.. New Yorl<. Dutton. 1974. xiv, 208 p. HC106.6W33 330.9/73/092 
\Vil(jDX, Howard A; Hothouse earth. New Yoric, Pracger, 1975. 181 p. TD427; 

H4W54 363.0 \u ^ ' 

Wilson, Carroll L. Ener&y: globf^l prospects. 1985-2000. Report of the Worltshop 
on Alternative Energy strategies (WAES), a project sponsored by tlie M^nS- 
^achusctts InstUute of Technology. New Yorlc, McGraw-Hill. el977. xxv. 
' ?91p. TJ103.2.W053 1977 330.7 .... 
Zarb. Franlc G. Enough energy : Zarb'» way. Across the Board, >>st4rA«g!-1977 ; 
11-114. ^ ' 

1 The former adniinistrator of the Fe<leral Energy Administration eon' 
t&nds that the federal government's major, contribution to solving the en- 
ergy crisis would be the elimination of federal controls over domestically 
produced gas and Dii. Oil and gas must be priced at real replaeeipent values. 

Resolved: That the Ffederal Government should exclusively con- 
trol the development and distribution of energy resource^ in 

: the United States ' , 

■. ■ \ . * ■ ■ 

The Allocation of sunlight : solar rights and the prior appropriation doctrine. 
University of Colorado law review, v. 47. Spring 1976 : 421-447. ^ 

Argues that "in prior appronriation states, the water law is well-deveVoped 
and provides fbr an effieieittyproeess of appropriation, and use. including 
trr^nsferability of rights and the prevention 6f waste. This bpdy of law ap- 
pears suitable for adaptation, in whole or in jjart. to solar questions." 
Andeyon. Earl V. Nueloaj enGF*?y : a Icey role^ilosplte problems. Chemical & en- 
gineering news, v." 55. ^tar^ '2^^977 : 8-12. = " 

Much of new generating eapaclty added by utilities after 1985 must be nu- 
clear if U.S. is to have adequate electrical power supply. 
Baehman. W. A. DOE tal<es command of U.S. petroleum destiny. Oil and gas 
journal, v. 75. Oct. 3, 1977 : 47-52. 

Describes tlie new Department of Enerp:y : ife personnel, powers.xand strue* 
ture. Includes a functional orjrauizatiou chnrt for the agency. ) 
Baggo. Carl E. Coal : the once and future king. Coal mining & processing, v. 15. 
. Jan. 1978 : 55-57. 100. 

Contends, that the coal industry i.s capable of meeting the increased pro- 
duction demands called for in the National Energy Act. Criticizes environ- 
mental "and labor restrictions imposed I)y jjovernment as constraints on 
expanding' production. 



expanding production. ^ — " 

Bartletto, Dewey F. Cheap fftol or sufflcicnrTuel— the criCk^l decision in U.S. 
energy policy. Regional economics and business^ v. l. Oct. 1>)7G: 3-7. 

Discusses how U!S. energy policies and price controls "cause crude oil 
and natural gas shortages and increase dependence on unreliable foreign 
, energy sources.'* / > 
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rtedlct, ManPon. uls. cnerRy : the plnn tlint cnii Work. Technology reyicw, v. 78, 
Jny 11)70; 52-50. . ' - . ' 

• Riipid depletion of U.S. oil nndcgns resorve.s requires dovelopniont and use 
of a nnmher of alternative encvaf resources. Of alternatives to oil and pas, 
ouj'''greatest reliance— at^least ffor -the next generation— must ho phiood on 
coal and uranium. * 

Bock, Betty. Oil company divestitrfreimU alternatives for U.S. energy i)oliey. New 
York, Conference Board, li>77. 11 p. (IhforniatloiUiulletin— Conference Board; 
).IID956.B58 338.8. " ^ >^ ^ % 

r, Claude S. Energy, government and\he ecoh^myr Seventy sij^ v. 55, 
>t. 1970:2-0. # * ^ 

^rnier Secretary, of franrfcortatioiTand memher of the board of directors 
ofTfeion Oil Company comments on energy conservation,, enprgy policy, the 
futiSc'cf the petroleum industry, and the coYisequences of divestiture. ( 
The CaiSornia energy-planning muddle. Cry California, v. 12, spring 1077 : whole, 
issue.^^^ 

• Series of four^rticles. The first reviews "current attempts hy the Cali- 
fornia state government .to grapnle with the r,uestion.s-of present and' future 
energy supply and demand," tlf^econd discuwses 'Vnergy in terms, of ein- 
ploynieftt, population, eapitar resmirces and environmentrti quality," and 
the third addressees "the question of energy coriservatiop — what it niean.s apd 
why it is fundamentally important." The final articleis a report of an ^'ex- 
ehange. of views, between state euergy commissioners. Emilion Varanini and 
Robert MorettiJMiit highlights some of the basic points of conteftion .in the 
debate over 'ec^elw conservatiouAVs. 'energy on demand? " ^ > 

Chandler, Geoffrey. The innocence or oil companies. Foreign policy, no; 27; sum- 




mer 1077 : 52-70. ' j 

a. Contends tllot the oil companies lack the pfewer to shape econonjic and 

-political eventsT!rstheir qwn interest. "The c.onii)anies are neutral niecha- 
nisms^- providing .servicje and teclfnologj*. Let them lielyive and'he.used as^* 
such." -J V ' ♦ V 

Chrifltiansen, Bill and ^Pli^odore H. Clack, .Tr. A'Weste^*n perspective on energy: 
a plea for rational ^ergy planning. Srjence, v. 104, Nov. 5. 1076: 578-584. 

The Lt. Grtfvernor of Montana and the staff coordinator of the Montana 
43nergy C(funcil eritieize .l^ederal energy programs and suggest energy 
policies ba.'^^id.on regional planning. ^ 
The Coast is noPi4enr for energy j)lanning. Conservation Foundation letter, Feb- 
ruary 1077. Whol^S.ssiie. ;v 

The CoUimerre Department's Offiee of Coastal Zone Management is caught 
between national* demands for energy and lowil demands to kee'p out. 
Copp,- Emmanuel Anthony.^ Regulating eompetition ih oil: government iriterven- 
'vtion in the refininfe. industry, 1048-1075.' Ist;, ed. College Station, Texas A Sz 'M 
University I* ress. clOTC. -xxiv, 280 p.>(Te'X-«s A & M University economics series ; 
m).l).HI)05G6.C6S 358.4/7/r>«5.-).S0073 ' . . ' 

Courtland, Lee L. and Iia\\(l C. Russell. The present dilemma, of Federal leasing. 
Mining jBBgineering, v>20rMay 1077.: 23-24. ^ . 

In order to meet long-term nfiiterial needs known resources, in environ- 
mentally acceptable areas, should be available to the free market by com- 
petitive leasing. 

Dlx, Samuel M. Energv : a critical decision for the United States economy. Grand 
- Rapids, Energy Ediieati/D Publishers, 1077. xii, 250 p. T.T103.25.UGD58 1077 b 

^ 333.7 ^ ^ 
Evans, Douglas. The politics of energy: the emergence of the superstate. London, 
. iMacMillan, 1070. ix. 1555 p. IID0502.A2E02 333.7 
Ewen, Lois. Energy use and is.sues in California. Writterf and researched by Lois 
Ewen. with assistance from Sarah Betiard ... et al . , . San Fninei.soof, 
League of ^Vomen Voters of California, cl077. 40 p. ••M770/1." Bibiography : 
^ p.47-40. HD9502.U53C34 333.7 ' ^ ^ 

Flnnlgan, James. Does e5cXON have a future? Forbes, v. 110. August 15, 1077: 
37-41. 9- 

Presents the argument against broadejiing the area of government deci- 
sionmaking. 

Hamer, John. Resurgence of regionalism. Washington Editorial Research Re- 
ports VJ. no. 8 : 1077., 145-102. . 

Contents. — New interest in] regional affairs. — Initiath'es for multistate 
action.^ — Role of metropolitan area councils. ' 
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Howard* Dick and James D^arrett States energy manafgemeht : the Calif orn ^ 
Energy Besources ConsenratloB and Development Commission. Lexingt on. 
rKStUtky. Council of State Governments, 1976. vi, 58 p. At lieaU pf title : inno- 
vaUon transfer: liew^ipprpaches by the states. JSmCG no. 580 353.9/08 

ImpUcations of Investments In the coal industry by firms Jrom other energy in- 
dustries. Washington, D.C. National Coal Association, September 1077, 32 p. 

Kalter, Robert J. and WUUam' A. Vogely, editors. Energy suppl7 and government 
poUcy. Ithaca, New York, CompU University Press, 1976. 356 p. HD9502.y52E54 
888.7 

Loftness, Bobert L. Energy alternative— industry view. Journal of the Inters 
naUonaJu Society for Technology As8«gsment,^ v. 2, winter 1976-1977 : 36-42. 
Two reports discussed here agree thcCt to meet /0]ur social obj^tives, overall 
energy dBProwth should be near 3 percent annually and electricity growth 
should be near &-6-percent annually. Both studies conclude that the share 
oC the total/energy provided by lelectricity will increase from the current 
level of 27 percent to a level near 50 percent by the year 2000 and that this 
it&vth in eiectricity production will be accomplished by the use of toal and z'^- 
nndear tesonrces. ^"^-r^ - ^ '^^"^ 

ivln, Norman. The energy cartel : big oil Vs, the >uWlc interest. Prepared jDr \ 



l^MedTln, Norman. The energy cartel: big oil Vs, the ilHWte inberest. Prepared 
and published by Marine Engineers' Beneficial Associatibn by Norman Medvin, 
Iria J. Lav, and Stanley iHt Knttenbergs, New^^ork, The Association, 1975, 
439n^HD9566.M4333&^7/2#C00^3 ^ , , ■ 

* Merritt, BJncetG. The role pt the U.S. Government in international petrplemn 
- supply. Pacific community, V. 8, Jan. 19J7 : 277-302. 

rocoses on thei-security of petrottemn supply and on petroleum prices, 
"the two most critical problems plaguing international petroletmi, in an 
attempt to better describe where there is need for gfreater government in- 
\ . volvement and what the risks of feuch involVement are likely to be." 
i((iU8, Jon and R. D. Woodson. Energy policy : a test for federalism. Arizona law 
/ review, v. 18, no. 2, 1976 : 405-451. . 

/ An examlnationrX)f the bases of state and federal power, exploring areas 
! of both potential and existing conflict *wi thin the energy field; considers 
X.' offshore petroleum development, "solar, geotSepaal; and ivind energy devel- 
T opment; distribution of energy, and energy, conservation efforts. 
Mitchell, Edward J.y- editor. Energy, reelonal goals and the .national mteresta. 
Washington, American Enterprise InstlEute for Publiq Policy Research, cl976. 
lOlp. ^ . " ^ 

"A conference sponsored by the t^ational Energy Project of the American 
Enterprise Institute for Public Policy Research." HD9602.U52E53 333.7 

Partial contents. — The economics of regional interests in energy.— Energy 
Belf-suflaciency for the United States.— Producers and consumers.— Energy 
policy : a new war betweeb the states? ^ 

. Perspective on U.S. energy policy: a critique of regulation. New York, 

Praeger, 1976. xiii, 256 p. (American Enterprise Institute Perspectives; S> 
(Praeger special studies in U.S. economic, social, and political issuepi). 

HD9502.U52P47 333.7 . ^ 

~ Partial i?ontents.— U.S. energy policy.— Price controls and the flatural gas 

shortage.— Performance of the Federal Energy Oflace.— Toward economy in 
electric power^ 

Nader, Ralph. Who benefits? Center magazine, v.' 7, Mar-Apr'. 1975 : 32-^7. 

Without inforination about the facts of the energy situation, with a great 
deal of secrecy, and with inherent confiicts of interest; it is not hard to 
predict that the policy of thfe goverfiment will be as it has been in the past, 
one that parallels that of the* oil indiistry ijtself . 
Nash, Gerald D. United Stat eaJ)i l policy, iS0O-19(»; business and government in 
twentieth century AmedgM^ittsburgh, Pa., University of Pittsburgh Press, 
C1968. ix, 286 p. HD95iJ^»^8.2/7/282 

"BibliogtaphicaMp^'^: p. 267-:277- Bibliographical footnotes. ^ 
Palmedo, Philip F» Ai;||^fehes to regional enetgy analysis. Growth and change, 
V. 7, Oct. 1976 : 25-32^R 

Discusses the kinosof regional data and frameworks that now appear 
to be the most useful as a common basis for state energy planning, and 
stresses two basic points: "the natural regional scale of many energy prpb- 
lems and the advantages to states within natural regions to develop .a com- 
mon perspective on their energy futures.** 
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Peirce, Neal R. and Je^ry Hapstrom. Western states join in forming a united , 
energy front. National jourmrlTT; 0, Feb. 5, 1977 : 20S-210. 

Governors of 16- western states want to have n louder voice in federal en- 
ergy iKjlldies that affect their region, and have fcfrmed' a western ^ energy 
office to coordinat»<that effort. It iuay be the first of many such, western 
organizations credted to influence AVashinj^ton's actions. * . , 

Pi ndyck, Robert Should the federal goveriknent enter the oil busioess? Chal- 
lenge^ v. idr May- Jiine 1976 : 48-51. ■ ' 
, Discusses three proposals fowui federal oil and gns company. Concludes 
that such , a company could not be used as a bn.^^is^for iJ.S. energy policy ^ 
Jior as a mechanism for oil imports; also concludes that it may indeed be^^^ 
. desirable at some point to e8t(ft)lish a fecTeral oil ami gas company that ex-: 
plores for and deVefdps new reserves. ^ * v . 
Plununer, James L. The federal role In Roeky Mountain energy development/ s" 
Na^uralresources journal, V. 17, Apr. ^977: 241-2(50. , •' 
Describes the Interaction between the federal and state governments con- 
cerning the developnuMit of roah oil shale, and syiithorif fuel resources, in 
; the Rocky Mountain States. Fecfcral policies which directlyjjhd iadire(kly < 
affect this development are'descrlbed. 
Poneman, Daniel B. Planning for energy^ Ham-ard politici/1 miew, v. 5, spring / 
4977; 1&-16, ^ ' . — ' 

A comprehensive energy policy^ supported by a new centralized orgariiza- 
; tional structure is critieal to our national security. 
Ridg#»waM,i James. EneTgT?' steps toward, an alterrfntlve... Working paif^rs. v. 3, 
fall 1975?': 61-(J4. ^ n . r 

Discusses wlfat can be done fo control the energy companic^s, conserve fuel, 
" and still make low-cost power widely ava-ijahle. s 
Rldgeway, ,Tame8 and Bettina fonner? VwhW^ enecgy^ notes towatd'a nejv 
System. Working papers for a new society, v. 2, tNinter.lOJf) : 45-50. 

Urges the establishment of public. energydistri<?ts 'that w(Xuld have juris- 
diction over-production and distril)Ution of energy within th^ir areas. 
Regional authorities wonl^Tillontte resources among di.strjcts; and the Fed- 
' eral agency would repnlate interregfonal commerce. 
Rpcky, Mountain* Energy-Minerals Ctvyferehc^e, BilMngs, Montana. _1975. Prl)* 
ceedingg. Rocky Mountain Energy-^nnerals Conference, Billings, ™ntt|(pf, Oc- 
'tober 15 & 16; 1975. Wa.^hh^gtt>n, U.'S. Department of Interior, Bureau of Land 
Management, 1975? iii, 294 p. 

* "Deals with the problems of developing i\nd producing minerals and 
energy from the public lands." HD0."00.U62Ra3 ir>7r» 83^2/0973 

Shepherd, Leslie. \Yhat role for fission ? Nature, v. 265, Feb. 3, 1977 : 394-390. 

Assesses the contribution nuclear fission can make to the ej^ergy require- 
ments of the next ,50 years. 
Stephen.^on, Lee, Jackie Kranimer and Dick Lalin. Energy exploitation anjj public 
lands r, an overview. Environmental action, v. 8, Oct. 28, 1976: 4^7. 

* Discussion of pollution thriats to public landf^a^parks from miniTlg^ind 
power resource development:. 

United States. Library of,Congress. Congrei^sional Research Service. National 
energy transportation. Report prepared by tht Congressional Research .Service, 
accompanied by ^p.s jointly prepared lo' the-TI.?^. Geological Survey and the? 
Congres'sional Research Service, at the re(inest of Henry M. ,Tacksorf„ chairman. 
Committee on Energy and Natiirnl. Resonrfcs and Warren G. Magnuson, chair- 
man. Committee on Commerce, Science, and Transportation, United States Sen- 
ate. Washington. For sale by the Supt. of Docs., U.S. Govt. Print. Off., 1977. 
HEl90.5,F8U54'l970^J?80.5/2 . 

. . President, 10774F(Carter). The ofganization of federal energy functions: 

a report from the President to the Contrress, prepared and transmitted in 
accordance with section 162(b) of Public law 9Wi85r Washinirtom For sale by 
Supt. ofJDocs,, U.S. Govt. Print. Off., 1977. x, 78 p. * IID9502.U5U588 1977 
B53 QllS/232 ' ' . ' • 

^. Tueasury Department; Implicariomr of divestiture f a ffi^asury Dfpart- 

m^t staff study. Washington, The Department. For sate by the* Supt. of Docs., 
U.S. Govt. Print. 0«., 1076. vli, 369 p. IID0566.U57 1976 3.S8.8' 

U.S. energy ^policy,.^ich direction? A round table held on ,Tune^7; 1977; and 
sponsored J)y the American Enterprise Institute for Public Policy Research. 
••Jtohn Charles Daly, moderatoi:; Melvin R. Laird ... et al. Washington,' AEI, 
cl977, 45 p. ( AEI forum : 8) . HD9502.U52U589 333.7 
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Watt, Kenneth B. Labor and resource costs and the economic future. Bcologlst, 

' ''m^Xlntl'^^stivs of and U.S. poUcies toward labor, capital 
and eaergy. Criticizes past poUcies and recommends new approaches to 
avoid economic disaster. BeUeves that "a more appropriate strategy for 
the future would be to increase the productivity of rapital and energy by 
makine all activities more labor intensive." ^ , « i _ „ 

Williams. Howajd R. Oil and gas and the Federal lands. Utah law review, v. 

^^^I^cribes si'x^odete of national energy policy and advocates the adoption 
of a free maTket model. Describes hyw tlie development of energy resources 
on public lands would occur under the free market model. 
Willrich Masotf. 4djninistration of energy shortages: natural gas and petroleum. 

By Mason Willrich, wijh Philip' M. Marston, David G. Norrell, and^ane K. 

Wilcox. Cambridge, Mass., BalUnger Pub., Co., cl976, xvii, 289 p. KF1852.W5 

W^'^Dl'a^a. Legal and reguUftory policy aspects of energy ^}^'><'''}^^^J^J'^^^^^ 
State of Texas, Governor's Energy Advisory Council, Legal and Regulatory 
Policy Commltte, 1974.1,55 p. KF4606.W6 333.7 ' 
Toes B D ♦ Jr Figuring out the future. Texas observer, v; 68, Apr. 9, 1970 . i, 

' Author maintains that the U.S. doesn't liave an energy crisis, only an en- 
ergy management crisis. We have plenty of energy options, but we cant 
decide what to do about it .We seem to decide everything on a too short 
term basis and we need to look further ahead if we are to solve the problem. 
ZiUman Donald N. and Raymond- Deeny. Legal aspects of solar energy develop- 
ment Arizona State law jourtial, v. 25, no. 1, 1976 : 25-58. ^ , , 
Surveys the use of solar energy and considers the impact of current legal 
doctrines upon the use of the sun^as an energy source ; assesses the growing 
body of solar law at the local, State, and Federal levels which is 'aimed 
at removing legal, technological, and economic barriers hindering solar 
energy development." 

Resolved: That the Federal Government should establish a com- 
prehensive program to significantly reduce energy consumPr. 
tion in the United States / 

Abelson Philip H., Ed. Energy : use. conservation, and supply A. special Sd^e 
^m^dium Washington. American Association for the Advam^eij^^^^^^^ 
ence, 19T4. vi. 154 p. (AAAS miscellaneous publication : 74-15) Q181.Aa^»S 

Alexand^^TSndustry can save energy without stunting its growth. Fortune, 
V. 95 May 1977 : 186-189, 19(2, 194, 198, 200. ^ 

Describes ways in which industry can conserve energy by equipment alter- 
, ation or replacement and by complete redesign o^PS^l^.^^^^^^^^^ 
Bachman, W. A. Energy conservation\how much is p^s^le in U.S.? Oil & gas 
loumaL V. 75. Mar. 21, 1977 : 57-61. \ / y' ' , ^ 

•Presents questions raised by oil indv^try analyfo/about th^conomic effi- 
ciency of President Carter's proposed energy ^^^C^ ° .^'^nwTh 9 Tinci 
Carter's conundrum r^vill energy consenr-ation thrott\2S*i2™^^ growth? Busi; 

ness week, no. 2480.^Apr. 25, 1977 : 66-72, 77 80. noHH 
Cheney, Eric S. Limits on energy supply : geotherm^. environAental, and pouti- 
cal Chemical technology, v. 5. June 1975 : 370-374. /^Z^ ' 

In view of rising world demand for energy an4 finite power resources, 
authocbelieves the U.S. can only solve the energy, crisis by conservation and 
by increasing the efficiency of our power resources. ' 
Clark, xWilson. It takes energy to get energy : the law of diminishing returns is in 
eifect'. Journal of environmental sciences, v. 18. Mar-Apr. 1975 : 

Supports Dr. Howard T. Odiim's "net energy approach a^nd su^sts that 
an extensive energy conservation program may be the only palliative for 
inffation. Author a*l.«v> l)elipves that the days of high growtli are over and 
that the U.S. is reachinjr a ".'rteady.state" economy. , ^ * „f 

Committeo^for Economic Development. Key elements of a national energy strat- 
egy : altatement on national policy. By the Research and Polk;y Committ^ of 
the Committee foi? Economic Development. Wiishington. CED. 1977. 32 p. 
. HD9602.U52C65 1977 •|S3.7 
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CumiiDgham, William Hughes and Sally Cook Lopreato. Energy use and con- 
servition incentives: a study of the soutluvestera United States. New York, 
Praeger 1977 xix, 180 ^(Praeger speciai studies.in U.S. economic, social, and 
poUUcal issues.) HD9502.U53A1653 1977 333.7 ' 
Dana, Caroi. Energy conservation: the states respond. State legislatures, v. 6, 
June-Juiy lOW: 14-15 * ^ ^ , . ^ . ^ , 

DescriM the energy policies, program%ind legislatioji adopted by state 
legislatiireji. Piscusses the impact of the p^posed National Energy Policy 
Act on stare efforts. - - _^ i< 

Energy and growth— the hard choices. Lamp, v. 57, spring 1975 : 

The complexity of choice, the unknowns in the energy-econctoy-environ-> 
ment equation, and the diiiiculty of enlisting public understanding of the 
issues ail combine to make decisions very hard to reach. The United States 
, must act vigorously on many fronts ratlier tlian search vainly for some ^ 
theoretical *'best" among eneFgy alternatives. , , , 

Energy controls : the energy user's guide to meeting the energy crisis. Bnglewood 

CUffs. N.J.. Prentice-Hall, cl974-. 1 v. (loose-leaf). TJ1(>3.4.U()E53 333.7 
Fowles, Jib. Hands off the future : the cftse against no-growth planning. World 
B%ureSocietyb\illetin,v.lO, July-Aug. 1976»7-11. ; 
No-growth iiavocates foresee doom unless growth is curtailed. A university ^ 
professor here argues' that limiting growth may produce more problems than 
it can solve. 

Hannon, Bruce M. Energy, growth and altruism. Urbana, Center for Advanced 
Computation, University of Illinois, 1975. 37 p. 

"1975 Mitchell Award— First Prize Limits to Growth 75 Conference, 
Woodlands, Texas, Oct. 21, 1975." 

Explores the idea of substituting energy for dollars as a measure of con- 
sumer utliity, to coax into being a form of altruism centered on the con- 
sumer's best self-interest and tlie general welfare, and to suggest thrift 
rather than consumption as the pinnacle for social status. 

. Energy, labor, and the conserver society. Technology review, Y 79, 

Mar.-Apr. 1977 : 47-53. 

X^How society determined to save energy could increase economic stability, 
employment, andjequity. 
Harrington, Winston. Energy conservation: a new function for iocal govern- 
ments? Chapel Hill, Center for Urban and Regional Studies, University of, 
North Carolina at Chapel Hill, 1976. v, 02 leaves. (An Urban studies energy 
research series import). Bibliography: leaves 58-62. TJ163.4.U6H37 333:7 
Hayes, Denis. Energy : the case for conservation. Washington, WorldWatch Insti- 

titute, 1976. 77 p. (WorldWatch paper; 4). TJ163.4.U6H39 533.7 
Hirst, Eric. Residential energy use alternatives: 1976-2000. Science, v. 194, 
Dec. 17, 1976 : 1247-12^2. ^ 

.A vigorousL conservation program could^ reduce energy use ^owth to 
almost zero through the year 2000. 
Hirst, Eric and Mayo S. Stuntz, Jr. Uban mass transit energy use and conserva- 
tion potential. Energy systems and policy, v. 1, no. 4, 1976: 391-406. 

The sliort-term energy-saving potential of improved and expanded transit 
service is small relative to the savings possible through measures that 
directly affect tlie automobile ahd its use. , . 

How to save energy, Newsweek, v.^89, Apr. 18, 1977: 70-71, 73-74, 77-80. 

' 'Putliiiec. and:' evaluates President Carter's; projwsed energy conseryatipn . 
program. ' - ■ ; . .* • ^ 

IEEE Power- gngineerii\g/j£acicty.'-;|Incrgy t^onsen-aCioi^ and the tdtaL public 

interest Presented at the 1974 ..winter Meeting, jTyew .tork, Mtuiii^ tAl'^Q7i,\'^ 
. New York, avaiUtb'le fropi OVder^.D^t-r^IKI'^E, jft74. 30 p. ( Special pu^ilicafiori. . 
of the IEEE Power :itegjhatojia# Society, ;No.^).*'?74 CH0jS8^8^^ r 
9502.U5TI15 1974 '-^^ . . :\ . : ' - ' ? '''^""''''^^l;'-''/ H'' 

lUich, Ivan D. Energi? and etiuiTy: ^Nevv YorkLH^rpof ^ R6v\vJ9W. ^x;^^/ 1^^^ 
(Ideas fh progress. World perspectives). Bibiiogtapliy : l^r^ : IJlSJMi^^ ^ ^ 
1974 b 301.5 ■ y . ' XJ^"'' • v^'i'i'^" ■'V' 

Kirschten, J. Dicken. The co-genoration movement is pickip^Hiil^onfl^^^teS^ , 
National journal, v. 9, Jan. 15, 1977 : 103-105. , . \, 

Co-generation, the process by wliiclw'tenm prodnred Ijy iudnijtjrljf*""""' 
for their own.purposes can also be ust 
cost, is certaihly not the entire solutio 
many experts think it can l)e a big'help' 
be persuaded to go along. 



ciw'tenm proanrea uy luqu.jyifrfcjitaiiii? 
s«ato generate elertridty ianitvje^tjt^pft 
ionw) the nation's energy ptiibjeifis^ o.nt 
lielpnf the electric utiiUy industry can 
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" Conservation— the cornerstone of Carter's plans for energy. National 

Journal, v. 9, Feb. 26, 1977 : 3ia-^18. 

Discusses President Carter's energy policy which will emphasize con- 
servation and describes conservation programs being implemented by t^ie 
"Federal Energy Adinini3tration aiid by the Energy Research and Develop- 
ment Administration. V 
Klausner, Samuel Z. Energy rationing and energy conservation: foundations 
for a social policy. Energy ^sterns and policy, v. 1, no. 2, 1975: 11^141. 
Suggests a program for managing energy consumption .w^iich would regu- • 
late social behavior rather than regulating the flow of power and ^«el^^ 
Lanoutte, William J. A latter-day David out to slay the Goliaths of energy? 
National journal, v. 9, Oct. 1. 1977 : 1632-1634. . 

Describes reactions to Amory Lovin's article, "Energy strategies: the 
• road not tiken?" fn "Foreign Affairs," October 1976. Lovins* article urged 
the U.S. to move from "hard'; energy technologies (oil, gas, nuclear power) 
to "soft" technologies (solar energy, wind power, blomass conversion). 
Leonard, WllUam N. in search of an energy poUcy. Challenge, v. 19, May-June 
1076:5W56. . „ ' _ 

Concludes that the U.S/ lacks a realistic energy policy ; stresses the need 
for conservation. . ^ 

Lewis, Floyd W. Facing decisions on the energy future. Public utilities fort- 
nightly, v. 99, June 9, 1977 : 1^22. ^. , ^ , • 
Of particular concern to the chairman of Edison Electric Institute Is the 
President's "overemphasis" on conservation, cutbacks In the breeder reactor 
program, forced plant Conversions to coal, and failure to recognize the need 
for environmental trade-offs as coal Is substituted for oil and natural gas. 
Madrid, Norman K. Energy to the year 2000. Across^ the Board, v. 14, Feb. 1977: 

65-75. . s 

Projects future U.S. economic growth and then assesses the prospects or 
meeting the energy demands Implicit in that growth. Promotes conservation 
teqfiniquesasan alternative to shortages. . , . ^ „« 

Miles. Kufus E., Jr. Awakening from the American dream: the social and iK)im- 
cal limits to growth. New York, Universe Books. 197a ix, 246 p. HN59.M528 
809.1/73/092 - ^ 

Mlshan, E. J. The no-growth Society-postscript to an epilogue. Contemporary 
review, v. 227, Oct. 1975: 160-177. . - * , ^ 

Examines the debate on the Issues raised by the concept of sustained or 
sustainable economic growth. . w^^^ ' , 

National Governor^ Conference. Subcommittee on Energy Conservation. Federal 
energy conservation programs: a state perspective. Washington, National Oov- 
ertoor*s Conference, 1977. 46 p. (Energy conservation report ; no. 1) 

On cover : National Governor's Conference energy program. "Prepared by 
Ms. Qonnle LaughUn." HD9502. U52N372 1977 333.7 ^ 
Organization for Economic Cooperation and Development. Energy conservation 
In the International Energy Agency: review/ Paris OE^^^^^ 
D.C., sold by OECD Publications Center, 1976 .55p. TJ163.3.073 1976 333.7 
Orr David W. and Cecil R. Phillips. Towards a sustainable energy society. Ecol- 
oglst, V. 7, Aug.-Sept. 1977:294-297. , ^ * 

The authors recommend making energy conservation the keystone of 
US energy policy until the transition to solar power can.be made. They 
support "removing all subsidies for non-renewable fuels, placing a royalty 
on non-renewable fuels in a manner that is equitable to all nnd beneficial 
to the economy and eliminating all institutional barriers to efficient energy 
use." This paper is an edited version of the Wolfcreek Statement, a docu- 
meiit produced by a group of scholars following a three day ipeetlng in 
Georgia. In October 1976. ^ _ ^ ^ ... 

Pelrce Neal R, and Jerry Hagstrom. Energy consen-ation begins at home— with 
the stirtlirand cities. National journal v. 9. Mar. 12. 1977: 389-391. 

President Carter's energy program will strees conservation, and that^ 
just fine with state and l.ocal officials. Many states and cities already have 
begun conservation exper^fflents. and' all are eager for federal assistance 
that might encourage eif^^more experimentation. 
Perry Harry and Sally if Streiter. Multiple paths for ener^ policy. A critique 
of Lovlns' enerey stnfW. New York, National Economic Research Associates, 
C1977. 18 p. HD9502/U52P46 333.7. 
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Robertson, Thomas A. Systems of energy and the energy of systems. Sierra Club 
buileUn, v. 60, Mar. 1{>75 : 20-23. 

What net energy return means .and how it affects you at the birth of the 
Age of Scarcity. ' ' - ' 

Ross, Marc H; and Robert H. AVilliams. Energy efficiency : our most underrated 
energy resource. Bulletin of the atoinic scientists, v. 32, Nov. IDTGj 30-38. 
Agggressive pursuits of energy gonservation is a promising "road to en- 
vironmental protection national o^ionomic well-beihg and reduced dei>end- 
Sence on foreign sources; we can have energy abundance witliout energy 
growth. ^ . 

Schipper? Lee ftnd Joel Darmstadter. The logic of energy conser\-ation. Tech- 
nology JPeview, V. 80, January 1978: 41-50. 

£!4)4>hasizes the possible economic and social benefits which may derive 
from energy conservation. - 
Schipper,' L. and A. J. Lichtenberg. Efficient energ>- use and well bein^; the 
Swedish example. Berkeley, Calif., University of California, 1976, 53 p. **LBL- 
4430: ERQ-76-09" ^ 

A detailed comparison is rmide between the i>er capita ener^j^y consump- 
tion in^the U.S. and Sweden. Sweden uses between 55% and 05% of the per 
capita energy (depending on the way hydro^lectricity is counted) at es- 
sentially the same per capita income. 
Schumacher, E. F. Small. is beautiful; ecouomics as if people inattore<l. New 
York Harper & Row, 1973. 2»0 p. (Harper torchbooks, TB 1778). HB171.S384 

330 ; ^ 

Seaborg, Glenn T. Opportunities in today's energy milieu. Futurist v. 9, Feb. 
1975 : ^-24, 37, , • 

'A world-renowued chemist suggests ways in which wc c/in come to terms 
with our energy problems. He sees a transition to a less energy-intensive,, 
'more conservation-oriented society and an accompanying cliauge in public 
at|^tudes toward consumption and waste. 
Seidel, ^^larquis R. Economic benefits of energy eonsen-atiou. Energy systems 
and.liblicy, v. 2, No. 1, 1977 : 1-30. 

\It can be shown that conservation-oriented responses are more cost-effec- 
tive than supply^expandiug respon.ses — tlir.s net cost effect iveness cons-tit utes 
the economic Ijenefit of conservation. ' • , 

Sparks, Wilbur D. Cpnservation : the centerpiece. ASIIRAIO — American society 
of heating, refrigerating and air conditioning engineers journal, v. 19, May 
1977 : 22-24. 

The conservation options that must he devi-^e^l hy the Carter Adminis- 
tration will have to deal with tiie question of how to make new investments 
seem worthwhile to enough people to bring ahont significant shifts in the 
nation's energy habits. - ' ^ 

*Stubbs, Anne D. Energy ' conservation : policy considerations for tlvc states. 
LexingtonnCy., Council of State Goveruments, 197(i. vi. 4S i). (State environ- 
mental issues series. RM ; 505 ) . .1 S30S.CG no. 595 35,3.9/08 
Teller fidward. The energy disease. Harper's magazine, v. 250, Feb. 1975: 1(>-18, 
22. 

- > Analyzes the. energy problem. Considers the simplest course of action: 

consume less energy a;id i«|duce more. . . . ' ^ 

The Tra*nsition<'rl stocm : . . / ftdin^ it fnit from one energy epoch to another, 
ns'ew York, Edison' Electrw? Institute. cl977.^ viii, 7S p. Iin9.")02.A2T7. 333.7 
Tj^ner, Wallace E. and Otto/ C. Doering, III. Thd President's energy proposal: 
is it enough? West Lafayettp, Ind.. I^urdue tJjiij^ersity. Cooperative Extension 
Service, 1977. 16 p. (Purdue University, I.afaydtte, Ind, CES paper no. 26). 
Summarizes the major coniiKmenfis o% Presid<-nt Oarter> energy proposal.' 
descries the likely-impacts of the pt-oposal. and identifies areas whieh'^eed 
to be strengthened or riiodifie<l. Conrludes'"tlmt even^vitfl the l)roa(> reach- 
ing measures proposed by the President, all the 19S5 energy goals cannot . 
be achieveil." ' . , 

United States. CongrcM. House. Committee on SoicMice and Astronautics. Sub- 
committee on Energy. Conservation and efncient use of energy: report of the 
Committee An Science and Astronautics. t^S. House of Representatives. Ninety- 
third Congress, second session. Washington. T^S. Govt. Print. Off., 197-i: For 
' «ale by the Supt. of Docs., xii. 272 j). (House report— 93rd Congress. 2d ses- 
.sion: no. 93-1 G34). KF32.S339 1974 33:^8/2 



CoIlgr«ss^Joint Economic Committee, Subcommittee on Bnerp. Energy 
. conservation: hearSaga Nftfety-fouftU .^^ongnB^, second s^^^^ 

U.Sk^t Print Off., for sale by Supt of>^s.,^77. iv, 293 p. KF2;>.E24^ x 

•—-^CoTtscLs. Senate. Committee on Government Operations. Oversight ot^ 
energy cSbservation: hearings- Ninety-fourth Congress,, first session, April 
16 17 antflS, 1975. Wa&hington, U.S. Govt. Print. Off., for sale by Supt of 
DocsC?'l975. vl, 967 p. KF26.G6 1975e 353.008/7 ^ 

. Congressional Budget Office. Urban transportation and energy: tne_ po- 
tential savmgs of different modes. WasUincton, For sale by the Supt. of Docs.. ' 
U.S. Govt Print Off., 1977. 81 p. * . w . 

Contents.— A frajaework for evaluating eneVgy savings from. urban trans- 
portation.— Urban transportation energy use: a review of the existing evi- 
dence.— Representative energy requirements by mode. 

— — Council pn Environmental Quality. Envirgnment and cpnservaUon 
in energy research and develt«)ment : assessing the Adequacy of Federal pro- 
grahis: a report urider section 11 of tlie ^Npunuelear energy research and 
development act (P.L. 93-577). Washington,^ Tfao Council: for sale by the 
Supt of Docs., U.S. Govt Print Off., 1976. xviii, 117 .p. TJ163.2O.U0U52 

1976 333 7 ^ 

, Federal Power Commission. Technical Advisory Committee on 

Conservation of Energy. Task Force on Practices and Standards. N4monal 
power survey practices and standards: opportunities for energy conservation: 
the report and recomm^dations of the Task Force on Practices and Stand- 
ards. Washington, Federal Power Commission: for sale by the Supt. of Docs., 
US Govt. Print. Off., 1973 .i.e. 1974. 250 p. TJ163.4.U6U547 1974 333.7 

General Accounting Office. National standards needed for residential 

eneiiy conservation. Department of Housing and Urban Development: report 
to the Congress by the Comptroller General of the United States. For sale by 
the Supt of Docs., Washington, U.S. General Accounting Office, 197o. iv, 31 p. 
"RED-75-^77." "B-178205." TJ1C3.4.U6U55 1975 333.7/2 - ^ 
• Library of Congress. Environment and Natural Resources Policy Divi- 
sion. Energy accounting as a policy analysis tool. Prepared for the Subcom- 
mittee on Energy Research, Development, and Demonstration of the U)m- 
mittee on Science and Technology, U.S. House of Representatives. 94th Con- 
gress, 2nd session, by David E. Gushee. Washington. For sale by the bupt of 
Docs., U.S. Govt Print Off., 1976. vii, 667 p. 

At head ot title: Committee print "Serial CC." Appendix: p. 15-667. , 
• Includes bibliographical references. ^ 

Office of Conservation and Environment Eneiy-y conservation study: 

. report to Congress, Federal Energy Administration. Washington. The Office: 
for sale by the Supt. of Docs.. U.S. Govt Print Off.. 1974. viii, 182 p. 
•HD9502.U52U576 1974 333.8/2/0973 , , « 

Walker. Richard A. and David B. Large. The economics of energy extravagance 
Ecology law quarterly;, v. 4, no. 4. 1975 : 963-985. ^ 

Expiains why the U.S. has become so dependent upon and so wasteful, 
of energy. Offers a critique of energy conservationist porspoctivos. a pro- 
posal for an alternative theory to t}\Q energy-extravagant economy and its 
application to the case of the American cHy, and an explanation of why 
the response to tjxe energy crisis has l)o<'n tlirougli supply expansion metliods. 
Widmer. Thomas F. and Elias 1*. Gyftopoulos. Enorpy (•onser\-ation and a healthy 
\ economy. Technology review, v. 70, June 1077 : 31-40. 

■ The autliors show that tliere is an enormous opportunity for reducetl 

encrjo^ cofJsumption per unit of product in every sector of the economy ; and 
*' if we do not take advantage of tliis opportwjiVty. our c^-onomic well-being 
and security will 1^ endanpored. T\wy recommend a couiprehensivo energy 
policy which stresses accelerateU conservation. , • , Ar > 

Williams Robert II., editor. The onerj:.v conservation papors^, f'nmbridge, Mass., 

" Ballinger Pub. Co.. cl©75. xix. .377 p. T.71(n.4,Trown4 333.7'" 

Contents- Fels.M.F. an?l Munsnn. M..T. Kncrg.r tlirift in url)an trans- 
portation: option for tlie fnturc/Hannon. et ni. Kuerpy. employment, and 
dollar impacts of alternafive transportation options/Ilerendeen. R. and 
Sebald, A. Energy employment, and dollar impacts of certain consumer 
options/Frartklin, W.E. ot al. Potential onerjry conser\'ation from recycling 
metals in urban solid wastes/Poole, A. Tlie potential for energy recovery 
from organic wastes/Davidson. J. et al. Energy n(>eds for pollution coti- 
trol— Blbllog: p. 363-373. 

- 511 



• ; ■ ■■ 504: ' : ■ " 

■ ■ ^-"^ . 

Resolved: That the Federal Government should establish a com- 
^ prehensive program to significantly increase the energy inde- 
. pendence of the United States 

AIAA Ad Hoc TasPTPorce on Solar Energy for Earth. Solar energy for earth : 
an AIAA assessment ^Sponsored by the AIAA Technical Committee on Electric 
Power Systems ; edited by Harrison J. Killian, Gordon L. Dugger, and J^ry 
Grey. New York, American institute- of Aeronautics and Astronautics, 1975. 
vili, 110 p: TJ810.A24 1975 621.47 
Aldridge, Alexander and Henryk'Skolimowski. Do tto really want colonies in 
space? Ecologlst,v. 7, Dec. 19t7: 390-^94. ) .* % 

Argues that the space colonies espoused by Gera-rd K. -O'Neill • will be ' 
at least 10 times more expensivp than projected, will not solVtff^the energy 
problems that might partially' justify tjieir existence and wUf not include 
■ most individuals desiring to imrticipate. _ " 

Anderson, J^H, The sea plant — a source of power, water and food %iUiout pollu- 
tion. Solar energy, v. 14, Feb. 1973 : 287-300. ' , 

Expands the idea of sea thermal iwwer. A national by-produpt of water 
\ desalting is cheap oxygen. **-With cheap power, fresh water, cheaD oxygen, 
and location on the ocean, we have the basic ingredients for many kinds 
of chemical or metallurgical plants." 
Austin, A. L. and A. W. Lundberg. Electr^i9 powei;, generation from geoth^rmal 
hot water deposits. Aj^echanical engineering, V?S)7, Dft c 197 5: 18-25. 

Discusses flashed steam systems, binary cycle systems, and total flow 
systems. ' * . - 

Basile, Paul S. and David S. Stemlight. The coming energy shortage : oil is not 
enough. Technology review, v. 79, June 1977 : 41-49. 
^ In" the^ coming critical years we must seek new policies and technologies 
on which 4iew, large-scale energy options can be ba^ed. V_ 
Bethe, H. Ar, ^nd others. Six views of atomic energy. Bulletin of tli5 Atomic 
^ scientists, v. 33, Mar. 1977 : 59-69. 

Six prominent scientists express their opinions dn IT.S: energy policy and 
, \ the need for atomic energy. \ . • r . 

Brlnkworth, Briaa Joseph. Solar energy for man. ^ew York, "^Wiley, 1973, cl972. 

xiii, 251 p. Bibliography : p. 247. TJ810.B75 1973 621.47 
Cheremisinoff, Paul N. and Angelo C. Morrfesi. Energy from solid wastes. New 
York, M. Dekker, cl976. v, 505 p. (Pollution engineering an(J teclinoloty; 1). 
TP360.C48 C62/.6 ^ * 

Clark,' Wilson. Energy for survival: the alternative to extinction.. With research 
by mvid Howell, with illus. by James K. Page, Jr. 1st ed. Garden City, N.Y., 
Anchor Press, 1974. xvi, 652 p. TJ153.C53 333.7 
OoinmoneE, Barry. The energy puzzle: a Wght at the end of the tunnel. New 
Englander, V. 23, Jan. 1977 : 26-30. 

It 'is possible to slow down the present escalation of energy prices and 
to move toward ^stabilization by.: 1) relying on coal-fired power production 
in the near and mid-term ; and 2) introducing the various solar technologies, 
as they mature, beginning with .solar l>eat and hcat/i)o\ver installations. 
Contrbversy over the' safety of nuclear energy production with pros and cons. 

The CongressionaWig§st, v. 56, Feb. 1977 : whole issue. " , ^ 

Ellis, A. J. Gccfffiermal systems and power developmeiht. American: scientist, 
v.63, S^pt<^tet. 1975 : 510-521. ^ 

brief outline, of the nature of geotherinal fields, gepthermal power proj- 
ects, and some development problems. 
Energy. Christian Science'/nionitor, June 2r), 1076, p. »1-B1 6. . ^ / ^ 

Series Qf articles Explores U.S. energy optipnH, esi>ecially solar and atoijie . 
energy. Includes .«s-pecific energy policy suj^^estions by the editors of tllie 
"Monitor." ' ' - - ' 

Energy and transportation. Wnrrendale, Pa., Society of Automotive Engineers, 
1976. 69 p. "SP-406" ^ 

Partial content.^. — Economics of energy iwliey, by H. Duncombe, Jr.— - 
Energy iftilization by various modes of tran.srM)Ptation, hx R. Good.son. — 
Energy sources and future availability, by (V Kirkbridge. — Fuels for trans- 
portation, by W. Coppoo. — Non-transpnrtntion uses for petroleum: impact 
on fuel Availability, by E. Loveland.-^Alternative 'automotive engines and 
energy conservation, by J. Heywood and L. Linden. 
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FranssenT Herman' T; Federal energy planning : scenarios 'for disaster. World 
oil. V. 182, Apr. 1076: 45-40. , ^ *u * 

Analysis of the U.S» eneirgy budget betWeoQ now and 1985; concludes that 
the U.S. will become increasingly dependent on Arab oil imports. 
Fisher. 'Arthur. Bnfergy from laser fusion. Popular science, v. 200, Dec. 1076: 

66-71, 148, 150. ■ TT I* ^ 

Popular account of the status of nuclear fusion research in the United 
'States. Article discusses: the usem lasers and charged pflx^jj^ accelerators 
» in the search for a way to make nuclear fusion power practicaT*^^. 
Glaser, Peter B. Solar power from satellites. Physics today, v. 30, Xeb. 1077 : 
• 30*32 34 36-38. \ 

The combination of solar enej-gy coUectoA ijx synchronous orjjit with 
receiving stations on Earth, linked by microwave power-transmitting beams, 
< could be economic, safe and environmentally acceptable. 
Gordon, JUchard U.S. coal and the electric power Industry. Baltimore. Pub- 
lished for Resources for the'Fnttire, by the Johns Hopkins University, 1075. 
xUl, 213 p. BibUography : 200-205. HD0502.U52G07 33.8/2 
Gordon, Richard L. and George H.K^ Schenck. Historical trends in coal utiliza- 
tion and supply. Prepared for U;S Bureau ot Mines, Department of the In- 
• terlor. University Park, Dept. of Mineral Economics, College of Earth and 
Mineral Sciences, Pennsylvania State University, 1076. 630 p. in various 
pagings. HD0545.6.G67 ^ 338.2/7/20073 
Halacy, Daniel Stephen, Jr. Earth, water, wind, and sun, our energy alternatives. 

1st ed. New York. Harper & Row, cl077. 186 p. Bibliography : 170-180. 
Hannan Timothy H. The battlS for energy indepen(^ence : how much of a good 
thing? Federal Reserve Bank of Philadelphia business review? July-Aug. 1075: 

3-10. ' . . 

Points out that America's vulnerability to p^riodic o^ -embargoes can be 
lessened, but the goal of achieving energy self'Sufflcienflj|^ in the next few 
years could cost more than it is worth. ^ 
Harman. Willis W. The coming transformation. Futurist, v. 11, Feb. 1077 : 4-12; 
Apr. : 106-110, 112. 

Two part series explains the nature of the social transformation the 
United States is experiencing and.descrlbes the possible values and ethics 
that may emerge over the next 10-15 years. 
Hay& Denis. Rays of hope: the transition to a pbst-petroleqm world. New York,^ 
Norton, cl077. 240' p. "A, WorldWatch Instttute book." HP0502.A2H37 1077 
333.7 

Harney, Brian M. Methanol from coal— a step toward energy self-sufficiency. 
Energy sources, v. 2. no. 3, 1075 : 223-240. 

Discusses the technology of converting coal to methanol, the possible uses 
of methanol fuel, arid the cost effectiveness of using methanol as a fuet. 
Herman, Stewart W., James S. Cannon, and Alfred J. Malefatto. Energy futures: 
industry and the new technologies. Editor, Leonard H. Orr, Cambridge, Mass.,^ 
Ballinger Pub. (jo., 1077. xvi; 661 p. TJ163.25.U6H47 1077- 333.7 
Heronemus, William E. The case for solar energy. Florida naturaiisf, v. 48, 
June. 1075 : 22-25. • . , 

The most important characteristics of solrir energy are its magnitude 
- and the fact that it is reiiewnl)le. . . . Its conversion, to the wellbeing of 
mankind without detriment to the ecosphere is a challenge facing scientists, 
engineers and all of society. ' . , - . • ^ 

. Using t\^o renewablesi Oc^ai% v. 17, .summer 1974 : 20-27," / ' 

Discusses .melhocte oiling the motions of tlje ^inds arid sea to generate 
electrical energy. :\ ' - ■ - . ^ - • 

HJrsch, Robert L. and William L.R- Rice. Nuclear fusion i)ower and the environ- 
ment. Environmental conservation, 1, winter 1974 : 251-262. 

^l^iews some of the basic requirements for fusion power, the necessary 
development programmes, and the environmental impact. 
House, Peter William, et al. Getting it off the shelf: a methodology for imple- 
menting Federal research. .Boulder, Colo., Westview Press, 1977. xvi, 282 p. 
TJ163.25.U6H68 333.7 
International Economic Policy A.ssociation. America's oil and energy goals: the 
International economic impliCHt()()ns : a preliminarV apiiraisal. Washington, 
- 1077. 45 p. I \ 
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Assess the interactional economic implieations and the political jabifica- 
tions of the proposed Carter energy plan and presents four scenarios of 
world demand and price of petroleum. 
Johnson^ Richard 6. and Charles Holbro^, editors. Space settlements : a design 
study. Washington, Scientific and Technical Information Office, National Aero- 
nautics and Space Adhiinistration ; for sale by the Supt. of Docs., UTS. Govt. 
. Print Off., 1977. xiii, 185 p. INASA SP; 413) TL795.7.S07 629.44/2 
Judge, John F. Can goverainent create a private sector? Government executive, 
V. 8, Aug. 1976: 15, 17, 2^21. • ^ 

Presents the views of Dr. Robert Hirsh, Assistant Administrator for Somr, 
Geothermal and. Advanced Energy Systems, Energy Research and Develop- 
ment Administration, on U.S. energy problems, new energy soui^ces, and 
the role of ERDA in developing new energy technologies and infrastructures 
for transferring technology to the private sector. ^ 
Kosh, Don E., et. al. Our energj* future: the role pf research de^lopment and 
demonstration in reachlng'a national consensus on energy supply! 1st ed. Nor- 
. man, University of Oklahoma Press, 1976. xxii, '489 p. HD9502.U52083 333.7. 
kohn, Philip M. Hopes fly high for new hydrogen processes. Chemical engineer- 
ing, v.'84. Mar. 14,' 1977 : 86, 88, 90-91. 
• Discusses researetr to product hydrogen 'econcftnically on a large scale' 
as a source of fuel. "Researchers are hoping to find an answer in electrolytic, 
thermochemical or hybrid systems." 

. Ocean thermal gradients beckon energy planners. Chemical engineering, 

V. 83, Feb. 2, 1976 : 53-55. 
- Engineers are cautiously optimistic about being able to use the sea as 
both hefit source and. heat sink for generating electricity. The concept may ^ 
stand its best chance ag^in adjunct to offs^iore chemical -process-industries' 
plants. 

Krueger, liobert B. The United States and international oil: a report for the 
Federal Energy Administ nation on U.S. firms ano' government policy. New 
York, Praeger, 1975. 1 v. in various paging. (Praeg^ special studies in inter- 
natfonal economics and development). HD9566.K7S 338.2/7/282 

Kruger, Paul and Carel Otte, Editors. Geothermal energy ; resources, production, 
stimulation. Stanford, Canf., Stanford University Press 1973. x, 360 p. 
TK1041.G4 333.7 

Lovins, Amory. Soft, energy paths: toward a durable peace. San ^rangisco. 
Friends of the Earth International, Camb^-idge, Mass.. distributed b^ Ballinger 
Pub. Co., C1977, X, 231 p. T.I163.2.L678 333.7 
Luce; Charles F. A batHe plan^ beat the energy crisis Reader's digest. Vi 106, . 
Mar. 1975:67-71. ) 

The stakes are agonizingly Ailear : if this country is to survive as a world 
power, we must mobilize — now — to achieve energy self-sufficiency by 1985. 
McGowan, Jon G. and William E. Heronemus. Ocean thermal and win^ power: 
alternatiY«. energy sources based on natural solar collection. Environmental . 
afifairs: v. 4f fall 1975 : iB29-660. ' , 

Malone, Joseph J. International petroleum strategies : America's role. Columbia, 
Institute of International Studies. University of South Carolina, ,1975. 18 p. 
(Occasional paper— Institute of » International Studies, University of South, 
Carolina). HD9560.6.M28 338.2/7/2820973 ^ 
Montgomery, David. Financing ei;«y development. Washington, Congress of 
tlie United States, Congressional Budget Office : for sale by tlit Supt. of Docs., 
u.^. Govt. Print. Off., 1976. 'xiv,. 72 vC (background paper— Congressional 
^Budget Office^; no. 12). HD9502r.U52M6,V 338.4/3 ' 
Mooreteeri, Richard. Action proposal : OPaC can wait— we ean't. Foreign policy, 
no. 18, spring 19f75 : 3-11. . ' ' ' 

Aims to restore competition amoncr oil exporters by bringing.44^ nations 
Into the business, by expanding existing non OPEC export capacities, and 
by showing exporters that we can (if pushed) do with less of their products 
through increasing cqal use, all within environmental standards acceptable 
to us. 

Mulcahy,' Michael. Ocean thermal energy conversion OTEC is one of ERDA*8 
exciting new programs. Sea technology, v. 18, August 1977 : 16-18, 

ERDA*8 objective over the next sever^rt'^yeaVs is .to demonstrate by 1984 
tiie operation and performance of an ocean thermal 100 MW power plant 
with heat exchanger sufficient to promote economic viability of the OTEC 
program in the commercial marketplace. ^ 
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Mtuip, Robert B*.' The coal industry in America: a l)ibllo^apljy and guide to 
studies. Morgautown; West Virginia University Library, 1977, v. 1, 351 p. 
. . Z6738.G6M8 1977 -' 01^3382/7/20973 . ' ^ . ^ 

^iwil,, Roger F, Managing the energy transition: a system "dynamics search ror 
/^Alternatives to oilmnd gas. Cambridge/ Mass., Ballinger Pub. Co., cl977, v l. 
f Qriginaliy gresentwl as tlie author's thesis, Dartmouth. Bibliography : p. AiO- 
N-/ 243. TJ163.25.U6N^ 333.7 ' , ' . , ^ u • i ^ 

National Academy of Sciences. Energy : future alternatives and risks, ^^mbriage, 
Mass., Ballinger ^Pub. Co., 1974. ix, 227 p. (Academy forum, 2d, 1974).- 
HD9502.U52E49 333,7/0973 , . ' ^ 

• National Res€ar<;h Council. Committee on Nuclear and Alternative Energy Sys- 

tem. Interim report. Washington, National Academy of Sciences, 1977 4y p. 
The purpose of the CONAES Study is to assess the appropriate roles of 
nuclear and alternative energy systems in the nation's energy future, with 
. » a focus on the period between 1985 and 2010. 

. Nficlear Energy "Policy Study Group. Nuclear power issues and choices : report. 
Foreword by McGeorge Buiidy : the Nuclear Energy Policy Study ^Oroup, 
Spnrgeon 'M. Keeiij*, Jr., oimirmnn . , . et«l.\ . . (^imbridge, Ma.ss,, Hallm- 
g^r-Pub. Co., C1977.. 5cvii, 418 p. HD9689.U52N79 1977 333.7 
O'Neill, Gerard K. The high frontier: human colonies in space. New York, 
Morrow. .1977 cl976. 288 p. Tl.795.7.053 1977 609A99 

— . Space colonies 'and energy supply to the earth. Science, w 190, Dec. 5, 

75: 1H3~947. ' " 

Manufacturing facilities in high orbit could be used to build satellite 
solnr power stations from lunar material.s. , 

. Space colonies : the high frontier. Futurist, v. 10, Feb. 1976 : 25-33. 
An earth-Hke space colony vccmld be orbiting our world by 1990, says a 
Princeton University physicist. The colonists would pay off the cost of build- 
ipg their extraterrestrial home by' manufacturing satellite solar power 
stations, which would supply cheap, Virtually inexhaustible power to the 
earth, j ' t - ^ i 

Oppenheim, V.H. Why oil pricfes go up (1) : the past: we pushed them. Foreign 
poller, no. 25, winter 1976-77:24-57. 

' T >Siiice 1971 the United States has enconniged Middle East oil-producing 
* states to raise the price of oil andkeep it up. . . . The primary purpose of 
this article is to .describe what hKppened .... and an attempt is made 
to explain the motives for the poTrcies that were pursued by the Department 
of State. ' ^ ' • 

Organization for Economic C6operation and Development. The world energy 
outlook for the next ten years. OECD observer, no. 85, Mar. 1977: 3-14. 

A team of OECD experts has just . completed an a.ssessment of the World 
Energy Outlook to 1985— and beyond. OECDV Secretary General. Emile van 
I^ennep and his Special Counsellor on Energy Question.^, Dr. TJlf Lantzke, 
comment on the projections and their implications. 
O'Toole, James. Euergv and social change. James O'Toole and the T^niversity 
of Southern CailforniaT'enter for Futures Research. Cambridge, MIT Press, 
C197C, xxi, 185 p. Bibliography : p. 170-179. nn0502.U520S 333.7^ 

• Piiulyck, RoI)ert S. OPEC's tlireat to tlie West. Foreign policy, no. 3, spring 

1978 : 36-52. 

Pr^dict.s that over the next deoade T>etroleurii prices wilL-rise slowly in 
\.r^al terinfr. Suggest.*! that.industrialized'cauntrie.^ will fAce slowec growth 
« ^v! ami higher unemplo^nieht" than thVy hav^bei^.ii used to. Kotes the vulner- 
ability of tlm t'.l^. and other OKCO countrieito an oil embargo of produc- 
tion cutback and stresses the importance of maintaining strate^c oil re- 
serves '*■ 
Pos.tma, Herman; Financial impact of solving tlie energy' problem. Journal of 
commercial bank lending, v. 57, .Tnly1975 : 37-4."). ^ 

Sun-eys the interrelated energj*. environmental, and economic proiUems' 
of the U.S. Suggests solutions and the prol)ai)le Jmpact of tbese problems 
on tlie financial resources of the U.S. < 
Poumelle, Jerry. A clean energy .source — the oceanic thermocline. American 
Legion magaziiie. -v. 9rt, Jan, 1974 : 14-15. 44-46. 

Enough energy can l)e tapped fnmi warm, tropical .seas to meet our na- 
tional needs nmny times over. 
Project Independence: a critical look. Ch^nical engineering, v. 82, Jan. 6, 1975: 
66. 92-105. > 
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The FBA report on Project Independence, completed in Nov. 1974, pre- 
dicts the results of four stnitegies for- Educing U.S. dependence on imported 
•• petroleum. ArUcIe examines the study in detail, and presents energy, facts 
and opinion^ from a series of Project Independence hearings held around 
thecountry. . ' _ . . ' * J 

Randall, Maury. Political risk and energy policy. Business economics, v. 12, ^lay^ 
1977: 40-45. ► 

This paper analyzes the petroleum dilemma and formulates a policy 
deal with the problem of political risk in acquiring onergy from foreifl 
sources. A relatively simple program which minimizes marEot inter^j^fttion 
is advocated. . . . This paper argues that ample insurance ngninsTrtlture • 
potrolcium energy shortages can be purcha.sed at a \pwqt price than through 
massive government intervention in the market. , 
Reed, T.B. and R.M. Lerner. Methanol: a versatile fuel for immediate use. 
Science, v. 182 Dec. 28, 1973 : 129^-1304. 
"-O" Methanol can be made froiri gas, coal, or wood. Ft is stored and used in 
eVcisting equipment. 

Reischlc, Leonard F. C. The economics of nuclear power. Pul^lic utilities fort- 
nightly, v. TK), Feb. 3, 1977 : 24-32. 

On thQ basis of economics ^lone nuclear power should be a preferred source 
for substantial percentages of our total electric energy needs in^the fore-\ 
, seenble future. '^mf 
Rohson, GeAfPrey R. Geothermal electricity production. Science, v. 154, Apr. 19, 
1074 : 371-375. * . 

An evaluation of the institutional and economic factors that will play a 
part in deternlining the future scale of geothermal development in the short 
term. , 

Rose, David. Energy policy in the United- States. Scientific American, v. 230, Jan. 
1974 : 20-29. - 

The Preside>it*s appeal for U.S. energy self -sufficiency i>y 19S0 cannot be re- 
gar de<i- as realistic. The long-range options that are open to the Nation are 
feere considered in a/itaxonomic" approach. ^ 
Rose', David J., Patrick W. Walsh and T.arry h Leskovjan. Nuclear power- 
compared to what? American scientist, v. 64, May-June 1970: 291-290. 

From environmental, economic, and societal i>oints of>t»iew^ nuclear power 
appears at pre.sent more acceptable for the generation of electricity than coal- 
buming and other technologies. . 
Seamans, Robert C, Jr. and Irwin Goodwin. U.S. energy prospects. "Strategic 
review, v. 3, winter 1975 : 6-15. 

A' special Task Force on Energy of the National Academy of Engineering 
has evaluated national needs and charted options to reduce dependence on 
imported oil in the next decade. A coneise summary of it.s findings is included. 
Shinnar, Reuel. Energy in perst)ective. Chemical technology, v. 5, Feb. 1975: 
225—231. * 

We don't have a crisis in energy, we have a crisis in our ability to manage > 
and understand a complex technological society. 
Singer, S. Fred. 'Livings with imports^ New republic, v. 178, Fet). 25, 1978: 33-34, 
36-37. 

Contends that U.S. denendenee on imported oil does not pose the economic 
or security problem.s pirtrtrayod by the National Energy Aet. Criticizesf'the 
act's proposals? for regulating domestic oix 
Sirkin, Abraham M. Living with interdependence: the decades ahead in America: 
' Firijlf ist, V. 10, Feb. 1976 : 4-14. • . . , 

Discusses the growing interdependenoe of nations and segments of the 
national economy nnd what impa^t this will have on individual AmoricaTis 
over the nf^t 25 years. The area^^ of energy. <»nvironment, and food are 
diseussed in particular. 
Stone, Christopher. n. and .Tack MeNamani. Ilow to take nn OPEC. New York 
times magazine. Dec. 12. 1970 : 3S. 40. 42. 44. 40, .^1-52. 54. 
i The primary eoncern of U.S. energy poliey should hv. formulating a posi- 
ftion on OPEC, rather than pursuing the goal of energy independenee : pro- 
poses that the t'.S. Qovernment "establish itself as the sole importing au- 
thority for America's oil needs" as a way of responding to the oil eartel. 
Taylor, Maxwell The legitimate claims of national serurity. Foreign affairs, v. 
52, Apr. 1974 : 576-594. 
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Some proposals for a mlUtary establishment which could defend before 
the liublic the lecitimucy of its daljiis for luitional support. • ^ ^ , 
TelleTEdw^ H Jphu.S: Foster. Jr, Power & security. Lexing. 

tonVasri^ingtou Books, cl976. xxiii, 20i p. (Critical choices for Americans ; . 

Toolt^^^iSE of the Great Plains: Northwestern America 

cittle aKal 1^^^^^^^ Little, Brown, and Co:, cl976, ix, 271 p. "An At- 

/lanUc monthly press book." TD195.S75T66. 333.7/6; . 
TreaSvay, Hamilton. The economics of energy growth. Public utilities fomightly, 

""' ^^S^tKnc^^^^ energy policy to policy favoring full em- 

ployment ; Shows, that the latter is unlikely to be maintained wi hout an 
inci-ease in the national productive capacity, and discusses the relation of 
energy supplies to such capacity. ' ^ ^ , * ^x*™ 

United States Congressional Budget Office. Energy research, ^^^l''^'^^''^*^^^- 
onstration, and commercialization, Washington. For sale by the Supt. of Docs., 
U.S. Govt Print Off.» 1974, 41 p. ^ ^ ^ , 

"... discusses the R,D,D, and C, research, development, demonstration 
and commercialization process, criteria that can be. used to judge potential 
energy R,D,D, and C. stratgeies, and the cpsts associated with vai:ious 
elements of such strategies." ' / / ^ 

Department of Energy. J>ision Power Reactor Senior Review Committee. 

Perspective on the developme^of fusion power by magnetic confinement— 1977. 
Washington, 197.7. 7 p. *'t)aE/lDT--0002" - , *r * , 

The Committee concludes : that recent progress of the magnetic fusion 
energy program provides a. tangible basis for the belief that l^e development 
of fusion power will prove feasible: that the primary near-term objective 
of the proeram should npw be to demonstrate actual reactor-level conditions, 
and tl^t the potential long-term -benefits of fusion powejr are sufficiently 
great to warrant a sustained national e*6rt to advance the fusion jpower 
option to thfe stage of commercial availability at an early time, 

1 Fedehil Power Commission Technical Advisory Committee on the 

Impact of 'Inadequate Electric Power Supply. National power survey: the 
adequacy of future electric power supply, problems and policies: the report 
and recommendations of the Technical Advisory Committee on the^Impact 
of Inadequate Electric Power Supply. Washington, federal Power Commis^ 
sion. For sale by the Supt. of Docs., U.S. Govt. Print. Off.. 
Cover title: The adequacy of future electric power supply. TK23.U5* 1976 

335 7 * 

L General Accounting Office. An evaluation of proposed Fedei^l assistance 

for financing commercialization of emerging energy technologies, ^muU^^^ 
penort to the ConCTCss by the Comptroller General 6^.the United States. W.ash- 
Sn 1976' vi!^P 4mD-7^^^^^ HD95a2.U52U55 lCKr6b 338.4/7/6626609T3 

L. The magnitude oif the Federal solar energy program .and the effects of 

different 'levels. of funding; report of the Comptroller General of the United 
States. Washington, 1978. 56 p. "EMD-7&-^. Feu 2, 1078" ^ , - ' 

More attervtion .shdqld be pai.d to m>vking the U.S. less vulnerable to 

foreign oil price and supply ^lecisions : report to the Congress by the Gjmp-^ 
trdller General of the United States. Washington,. 1978. 97 p. "EMD-78-24, 
Jan 3 1978" * ■ 

An illusion of U.S. impotence baa been created U.S. policymakers' 
fixation on its market place f\'eakness, rather than, on its many strengtlls 
outside the trade of dollars for oil. To (lis.solve thi.s tfication. it is necessary 
for pS policvmakers to raise their sijrlita above the petroleum market- 
place and to recognize that the many strengths of the ];n\tea States outside ; 
it are not nullified by the fact of its present dependence on foreign oU. 

US coal development — promises, uncertainties: report to the Congress 

by the Comptroller General of .the United States. Wsj.sbington. 1977. 1 V./ 
(various pagings). "EMD-77-43, Sept. 22. 1977" 5^ • , , * 

This report presents GAO's analysis of the pro.sperts for developing Amer-N 
ica's vast coal resources. The report summarizes available knowledge on 
U.S. coal development, and seeks to Identify the major policy issues that 
must be con.sldered— especially If we are to achieve the coal production and 
use goals in the Administration's National Energy Plan. 
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University City Science Center. A challenge to action : abridged papers from the 
Sugarloaf S:emlnar pn Energy Resources and Management. Sponsored ^^P^ 

partment of Community Affairs, Governors Energy Council Prepared by 

University City Science Center: . . . Harrisburg, Pa., The Department, 1970. 
lv,210i>.HD9502.U6U69l97e 333.7 . - 

Warne; WiUiam E., ed. The energy crunch of thie late 20th century : a symposium. 
Public administration review, v. 35, JulyrAug. 1975 : 315-354. 

Contains 7 arUcles offering glances at the problems of organizing to meet 
' energy problems— at national. State, and local levels— at conservation and 
euvironmental Interfaces, at wha> may meant by a change in life style 
enforced by energy stringencies, and at u*iat the 93rd Congress did and did 
not do about the whole matter of energy supplies. 
Weidenbaum, Murray L., Menp Harnish, aW^^armnes McGowen. Government 
Credit subsidies for energy Omrelopment. .Washington, Americnri Enterprise 
Institute for Public Policy Kedfiirch, cl970. 55 p. (Energy policy ; 2). HD9502.- 
U52W44 333.7 . ^ ^ a * 

"Weinberg, Alvin M. To breed, or not to breed? Across the Board. v. 14, bept. 
1977:4-12,14-24. , ^ ■ . 

The United States* should proceed with the development of the liquid 
metal fast breeder reactor "to determine once and for all liow well it works, 
how. expensive it likely to be. and therefore whether it, , rather than 
so^ar electricity or fUsion, is likely to be our prime long-term source of 

energy." x • 

^halen.rRichard J. The reiil bil crisis is still to^come: we may be running out 

bf-borrQwed time. Washington pqjst, Sunday, Auff. 21. 1977: Cl, C4+, 
Winger. John G. and Carolyn A. Nielson. Energy, the economy and jobs. Energy 
report from Chase. Sept. 1976 : 1-8. . 
In relation to the economy, the iise of energy by the U.S. is not grossly 
wasteful; the potential benefits of inengy conservation are overdrawn and 
the U.S. should, begin to develop its own energj^ * resources which are not 
In short supply. - 
Wonyer,^Edward F. Nuclear fuel arid American foreipn policy: multilateraliza- 
tion for uranium enrichment. Foreword by Henry H. Fowler. Boulder. Colo.. 
Westvlew Press, 1977. 72 p. (The Atlantic Council Policy series). JX141.W66. 
I97t 327.73 ' . ^ ' 

World Future Society, P.O. "Box 30369, Washington. D.C. 20014 



HOW. TO SECURE ADDITIONAL; INFORMATION ON 
ENERGY POLICY 



1. GOVERNMENT PUBLICATIONS 



ISSU 



• ^Additional sources of information on energy policy in the United 
States are hearings and debates in theyCongress and tii^e pul^lications 
of the Department of Ei^rgy ; the U.SrQeGlogical SurVey ; the Bure^ 
of Mines; the U.S. ESiVironmen^al Protection Agency; also the U.S. 
Energy and Research Developmejit Ajiministration and'the.U.S. ¥ea- 
era! Energy Administration before 1977 when their functions were^ 
assuncied^y the Department pf Energy. . " ^ - -A 

The "Mc)nthly Catalog of United States Government Publications, 
suj-dHt^he Government Printing Office; brbvides anMndex to Con- 
?6^onal hearings, reports, documents, and committee prints and to 
iblications by Government agencies. Within the catalog Congres- 
i^nal pubtlicfttions arc arran'ged h^ comrjitjtee and the documents are 
Mii turn indexed in the back of the book by subject. If the desired docu- 
ments are not available in a school or local library,^ they may be ob- 
tained, if stiirin print, by writing directly to the Supermtendent of 
^Documents, G6vemment JPrinting Office, Washington, D.C. 20402. 
The Congressional Record contains Congressional debates as well as 
relevant articlesrand speeches. Accordingly, it is a valuable source of ^ 
information. It appears daily during the sessions of Congress ^ith an 
index whd/h is issued about every two weeks. At the end of a session 
^ bound vouimes of The Record^ are published,, one of which contains 
' an index covering the complete session. The us^r should be alert to*the. 
fact that the pagination differs for the daily ancf bound editions 'of 
The Record. " 

2. OTHER SOURCES 

Other usefal sources for irrformatioii are the yearly Congressional 
Quarterly Almanac, published since 1045, the Congressionjil Quarterly 
Weekly Report, published since 194G, C.Q.'s Congress and the Nation 
' and its supplements, and the National Journal, published since 1969. 

' 3. BOOKS AND 'PERIODICALS . . 

' In order to be a^vn^e of the latest books and magazine and news-, 
paper articles on enej-^ policy and power resourcp^s, the debat(?r may 
wish to consult indices such ds the Reader's Guide to Periodical Litera- 
ture, a giikle to general and non-technicar periodicals; the Business 
Periodical Index; the Vertical File Index; the Bulletin of the Public 
Vlffairs Information Service, a Subject list of the latest books, pamplv 
lets, Government publicafions, i-opf)r^s of public and private agencies, 
and periodical articles, relating to economic dnd social conditions and 
public administration; The Christian Science Monitor Index; the 
New York Times Index; and the Wall Street Journal Jndex. 
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Most .of the weekly news magazines have regular information on 
energy matters and the reader is urged review majpr newspapers 
for flie' latest political developments. 

Additional material relating, to energy policy may bfe obtained froiil 
the following organizations: ^ 
American Gas Assoolation, BducaHonal Servid^s, 1515 Wilson B^jj^aw^rling- 

ton, Virginia 22209 • • ^ ? \ 

American Petroleum Institute, 1801 K Street, N.v\V., Washington, D.C. 20006, 
Atomic Industrial Forum, Inc., 475 Park Avenue South, New York, New York 

10O16 ' ^ 

Concern, Inc., 2233 Wisconsin Afenue, Washington, D.C. 20007 
ConservaUon Foundation, J250 Connecticut Avenue^ N.W., Wa^ington, D.C. 

2<Jb86 - 
Edlsori Electric Institute, Educational Service, 90'Piirk Avenue, ^"ew York, New 

York 10016 . < 

Electrical Industries Association, 6055 East Washington Boulevard, Los Angeles, 

California 90040 * ■ 

Energy Action Committee, 1523 L Street, N.W., Washington, D.C. 20005 
Energy Options EE6/EA6, 1543 North Martel Avenue,-- Los Angeles, California 

90046 

League of Women Voters^, 1730 M Street, N.W., Washington, D.C. 20036 ' 
National Coal Association, Educational Division, 1130 17th Street, N,W., Wash- 
ington, D.C. 200^6 

NaUonal Education Association, 1201 16th Street, N.W., Washington, D.C. 20036 
National Science Teachers Association, 1742 Connecticut Aventie" N.W., Wash- 
ington, D.C. 20009 

Solar Action, 1028 Connecticut Avenue, N.W., Washington, D.C. 20036 
World Future Society, P.O. Box 30;JCI), Wafjhington, D.C. 200114 
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PUBLICATIONS RBI/ATING TO THE lOTS^TO NATIONAL HIGH SCHObL 

DEBATE TOPIC ^ 

TOiat Should b% the Energy Policy of the United States? 1078. 534 p. 

2:adoc. 110; 8/N -052-4)71-00667-6 ^ $5.25 

Analysis of the Proposed National Energy Plan. August 1977 : Ihis is a ^ 

critique by the Qflice of Technology Asseessuient of tlie National Energy 
* Plan orlglnaUy pfroposed by the Carter Administration in April 1977. 

1077. mp. U. Y a.T 2«/2 :2 En 2/6 ; S/N 052-003-00420-8 4. 00 

Buying Solar : Solar energy for your hom^^is here. Whether It will help you 
by producing real savings depends upon a number of factors, Including 
);)rbere you live, the type of home you have or Intend to build, the quality 
of Insulation In '^our home, your present energy costs, and the type of 
solar system you purchase. Buying Solar gives you information on; these 
five factors so that you, as an Informed customer, can make decisions on 
«olar energy 'that a^e in your best interests. 1970. 71 il. FE 1.2 : So 4/8 ; 

8/N 041-018-00120-4— L — 1. 85 

CI tlaen Action Guide to Energy Conservation : Enormous amounts of en- 
ergy are wasted in the United States, even though stopping waste Is 
- often a simple process that can be acorapUshed by every citizen. This 
booklet contains practical suggestions on how you can do something to 
aUeviate the U.S. energy problem. There are tips on conserving energy 
at home, at. work, and in your car, and suggestions on how citizens can 
combine their efforts and work toward energy conservation at the com- 
. manlty ievel. The booklet gives the name and address^f the State contact 
for energy informaUon In every State. 1973. 64 p. 11. Pr 37.8 :En 8/C 

\ fe/S: 8/N 040-000-00300-2 J 1.75 

Coal Combustion : This publication reports on the technology that must be 
\ de\^oped In order to revive coal as a major source of our eaergy supply. 

A mfmber of research topics relevant to the productioti and use of coal 
^ are discussed, and a series of findings and conclusions are made. 1977. 

\ 50 p. 11. y 4.Scl 2 :94-2/yy ; S/N 052-070-04092-1 1. 80 

Goal Mining : This booklet deals with the origin, description, mining, proc- 
\eB8ing, transportation, and use of coal. It is designed to acquaint the ^ 
Wder with a broad knowledge of 'one of America's chief energy re- 
Sources. 1975; 34 P.il. I 69.8/2 :1 ; S/N 024-019-00011-0 . 50 

Coal Resources of the United States, January h 1974 : This book analyzes, 
the future of coal in America, and'gives tha benefits we can expect to de- 
rlVe from lts use. 1975. 131 p. il. I 19.3:«2; S/X 024-901-02703^-— 1.60 
Gonoemlng Energy Resources, Message From the President of the United 
St^tei^ Concerning Energy Resources. 1973. 24 p.*93-l :H.doc. 85; S/N 

052V071-00341-0 — \ — • ^ 

Congress and the Nation's EnvJ-onment, Energy and Natural Resources 
Actibns of the 94th Congress. 1977. Iti02 p. Y .4.1a 8/13:95-5; S/N 

052-070-03919-1 — ^ ^ 

ConserVtion and Efllclent Use of Energy, Hearings Before the Subcom- 
mittee of the House Committee on Government Operations, House, 93d 
ConrAlst Sess., May 1-2, 1973. 1973. 132 p. Y 4..C 74/7 :Bn 2; S/N 052- 

070-01888-7 1- 20 

- Report to "Above. 1974. 292 p. 93-2 :H.Rept. 1634 ; S/N 052-071- 

004S8-9 — . 2. 60 

i^^— ^ ■ ■ ^ 

i Subiect bibliography, compllwl by the U.S. GoVernmcnrPrlntlng Office, available from 
the SuperlnWndefit of Socumen Printing pffice, Washington, D.C, 2040% 

•V . - . (613) • 
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Oonverting Solar Energy Into Bloctricity :/a Major Breaktbrougli? Hearing 
Before the Subcommittee on Conservation, Energy, and Natural Re- 
sources of the House Committee on Qovcrnincnt Operations, June 11» 
1976. Discusses the potential and particular advantages of a recently 
patented invention that converts heat or solar energy into electricity. 
1070. 38 p. il. Y 4.G 74/7 :So. 4 ; S/N 052-O70~03r)2r>-1 $0. 55 

0uirreii£"Elnerg7 Shortages, Oversight Series : AHj^lssing parts iate ''Out of 
Print." . 

Pt. 1, Conmctihg Information on Fuel Shortages, Dec. 14, 1073. 1074. 

Ill p. il, Y 4.G 74/6 :i:n 2/pt. 1; S/N 052->O70-02103^ — 1. 10 

. Pt. 2, Major Oil Companies, Jan. 21, 1074. 1074. p. 113-275; 11. Y 4.G 

74/0 :En '2/pt. 2 ; S/N 052-070-02275-2- - 1.50 

, Pt. 3, Major Oil Companies, Jan.'22, 1074. 1074. p. 277-451, iir Y 4.0 

. 74/6 :En 2/pt. 3; 8/N 052-070-02308^2 — 1.60 

Pt. 4^Iajor Oil Companies, .Tan. 23, 1974. 1074. p. 403-603, 11. Y 4.GP 

74/0 :Rn 2/pt. 4; S/N 052-070-02310-4 1.40 

Pt. 7. Oil Brokers, Apr. 4 and, 10, 1974. 1974. p. 787-880, il. Y 4.0 74/6: 

En 2/pt. 7; 8/N 052-070-02847-8— _ 1. 10 

• Pt. 8. Cutoff of Petroleum Products to TVS. Jlilitnry Forces. Apr. 22, 

1974. p. 881-984, 11. Y 4.0 74/0 :En 2/pt.8; S/N 052-070-02303-7 1. 15 

The Data Base: The Potential for Energy Consorvntion in Nine Selected 
Industries. A well-rosonrch study that provides ImHic data on energy 
consumption In industry, niid identifies opportunitios for energy conserva- , 
, tlon. These opportunities ate given a cost find policy analysis to determine 
how they can best be turned into energy savings : 

>r Allumlnnm. (Out of print)____-^ ^ 

Cement. 1975. 122 p. il. FE 1.22:11; S/N 041-018-00003-1.. 1.90 

Copper. 1975. 127 p, il. FE 1.22:12; S/N 041-018^00001-5-. __ 1. 90 

Energy Management Case IliHtories. 1075. in p. FE 1.22:1 A; S/N 041- 

018-00062^3 — L .70 

Glas»M975. 189 p. il. FE 1.22:15; S/N 041-01R-000691 1.95 

Petroleum Reflnlng. 19T5. 888 p. il. FE 1.22:10; S/N 041-018- 

000C5-8 — 1 — 4. 40 

Selected Paper Products. 197.'>. 160 p. H. FE 1.22:10; S/;^ 041-018- 

.00070-4 — — 2.^ 

Selected Plastics. 1975. 144 p. il. FB 1.22 :0: S/N 041-018-00004-0 2. 80 

Steel. 1975. 144 p. fl. FE 1.22 :14 : S/N 041-018-00008-2—-.. — 2. 06 

Styrene Butadiene Ruliber. 1075. 133 p. L|. FE 1.22:17;^/N 041-018- 

00071-2 \ - 2.00 

Energy Consenration and Conversion Act of 1075. Hearings Before the 
Committee on Finance, Senate. 94t|i Cong.. 1st Sess.. On II.R..0860. An 
Act to Provide a Comprehensive National Energy Conservation and Con- 
versaHon Program: 

Pt. 1, July 10-14, 1975. 1975. 469 p. il. Y A.^ 49 :En 2/8/976/pt.l ; S/N • 

062-070-03027-6 * . 8.96 

Pt. 2. Jult 15-18. 1975. 1*75. *542 p. il. Y 4.F 40:En 2/8/975/pt.2 ; 

S/N (tttj07O-03136-2_--::---.,--- _ - 4. 60 

Economl(HHtr Social Oo«rts of Coal and Nuclear Electric Generation : A 
Frameworlc for Assessment and Illustrative Calculations for the Coal 
and Nuclear Fuel Cycles. 1976. 127 p. il. NS 1.2 :C 63; S/N 088-000- 

00293-7 - ^ 2.06 

Economic Evaluation of a Process to Separate Raw Urban Refuse Into 
its Metal, Mineral, and Energy Components. 1077. 25 p. il. I 28.27:8732; 

S/N 024-O04-O1902-0_j -76 

The Ecrtnomics of Solar Home Heating: A 1070 study prepared for the 
Joint Economic Committee, analyzing the extent to which solar energy 
can be economically substituted for more conventional residential heat- 
ing a^d hot water svstema. The anal.vsis is done on a *State-by-State 
basis, and covers the period 1076-1990. 1977.. 86 p. il, Y 4.Ec^So 4, 

S/N, 052-070-03968-0 — _ -A 1- ^6 

Economics of the.\*resldent*s Propowed Enercy Policies. Hearings Bpfore 
the Joint Econoimic Committee, Congress. 05th Cong.. 1st Sess.. May 20. 
and 25, 1977. 1978. 177 p. il. Y 4.Fx? 7 :En 2/15 : S/N 052-070-04473-0 2. 76 
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Electric Energy. Systems /Program : Llnklng'Sources and Uses: This docu- 
ment describes the Elefctrlc Bnergry Systems Division of th(? Energy Re- 

. search and t)eyelopm^nt Administration, and Its role and program for 
electric enerlry syste^ H&D. 1977. 27 p. 11. BR 1.11 :BRDA 77-20; S/N 

, 06(M)00-0005»^ jL— ^ *l-40 

Emergency Workshop pii Energy Conservation In Buildings. 1075. 20 p. 
~~C1B.40:780^1TS/NW .80 

Energy AUerna^lves, A Comparative Analysis. 4075. 000 p. II. PeEx 14.2: 
En 2 ; S/N 041-01i-/00025-4 — ~- ~ ~ -~ 0. 00 

Energy Conservation/ Hearings Before the Joint Economic Committee, 
Subcommittee on Htierj^y, Congress, 04th ConR., 2(1 Soss., Fob. 2, 3, and 
24, and Apr. f3, 1070. 1077. 293^ a Y 4.Kc 7:En' 2/3/970; S/N 052-070- 

' 03985-0 J — - ~ 2. 70 

Energy Conservation Handbook for night Industries and Commercial 
Buildings. 1974. if p. II. C 1.8/3 :En 2; S/N 003-00O-00431-7 — .35 

Energy Conservation In Buildings, Hearings Before tlie Government Oper- 
afl«o« Committecf, House, 94th Gong., 2d Sess., July 27-23, 1070. 1070. 
328 PrtY 4.G 74/7 :Kn 2/0 ; S/N 052-07O-03802-1 2. 90 

Energy \fcon8ervatlbn In the Food Industry. A Bibliography: An anno- , 
tated list of publications on how to conserve energy In various sectors 
of the food system. Includes books for food wliolesalera, retailers, manu- 
facturers, and oven some for the cooking public. 1070. 73 p. 11. FE 1.28 : 
En 2;S/N a41-*18-00110-7 - -1-40 

Energy Conservritlon Program Guide for Industry und Commerce : This 
Is an lmi)Ortant guide for those In l;idustry and commerce who are re-, 
sponsible f o;^^ the use of energy in Intermediate to dmall sized firms. It 
discussles eiiguieerlng data and factors ; financial evaluation procedures ; 
safety, health, and pollution considerations; and much more. It also pro- 
vides a list or persons and. organizations to contact for assistance. 1974. ' , 

200 p. II. C 13.11:116; S/N 003-003-01323-4 2.90 

Supplement 1 to Above : Provides more Ideas and suggestions, and 
Includes a revised explanation of how to stayt an energy conservation 
program, an expanded checklist of energy conservation opportuni- 
ties, and other additions and revisions to the basic guide. 1975. 90 
p. il/ltJoseledf. C 13.11 :115/8upp.l ; S/N 003-0a3-01582-2_ 2, 2o 

Energy Conservation Through Effective Knergy Utilization: The proceed- . 
ings of d 1073 conference held at New England College, Hennlker, New 
Hampshire. The conference focused, on ways to utilize thermal energy 
more effectively. 1970. 201 p. II. C 13.1<U403 ; S/N 003-003-01038-1 3. 30 

Energy /Effective Windows : Proceeding (ft nr -Tolnt DOE (ERDA), NBS 
Conference, Round Table on Energy Effective Windows Held in Washjjjfc*^ 
Ington, D.fc., Apr. 13, 1977. 1978. 5? p. 1l. C 13.10 :51S(.; S/N OaVOOS^^K ' 
019*^1 - — J — — 2:20 

Ene/gy From Coal. A State-oT-tfie-Art Review*. 1970. 110 p. II. ER 1.11: 

KRVA'K^M : S/N 052-010-00480-1 » ,2. 05 

Etiergy In Solid Waste : This book reveals the amount of energy i^n our gar- 
/bage, trash, and roadside Utter tlmt Is now being wastefnlly burned, 

/ burled, dumped In the ocean, ot thrown Indiscriminately across our 
/ landscape. It points out how citizens. Individually am} collectively, can 
reduce this waste at home, work, and at play, and liow they can help 
In the recovery, recycling, and reuse of the resources now being squan- 
dered. The book als? makes several recommendations on how the Federal 
Government can lead the way in fosterhn: such actions. 1974. 40' p. II. ' 
Pr 37.8 :En 8/Ert 2/2 S/N 040-000-00.319-3 „ J 1- 25 

Energy Management ChtKikllst for the Home. 1075. 7 p. A 1.08:1118; S/N 
001^j000^3449-5 - . • 3^ 

The wjergy Outlook fot the lOSO'si A Study. Thl^ Iwoklet lagks Into the 
prospects 'for developing the energy resourct's of the UnltelPStates. pro- 
viding an^overvlew of ways In which we can Increase onr output of 
energy In the years ahead. PromlMnjr resources that are Individually 
discussed fnclude coal, offshore production of oil and jcas, Alaskan oil ' 
and Kas. oil shale deposits, unclear ener^ry, and ranadlaii tar sands. A 
conrlndlnp review of nonconnretitlve pmcticos in tb'^q^trolenm industry 
is also Included, 1973. 39 p. T 4.Ec 7 :En 2/4 ; S/N 052-070-021 ia-0- • 65 
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JD""**" °' our^naUonnl energy policy. Tho datn deals with various 
'^-T"^' (petroleum, natural rhs, conl. etc.), conHumS 
_49:En 2/7; S/N.062-07(M)800{M _ " v. n. i ^.r 

Energy Use and Climate: Posslhle Effects oYTTarnrSolarEnerey'ln- 

7<.^fnh'*'f% ''"S''"'^*" uslnjf solar energy InStmd of "stored" energy 
(such as fossil' and nuclear fuel) to meet futjre enersv needs inTB 
rap. 11. NS 1.2. -Ell 2/6; S/N 038-000-0024 MJ .X ! 1 -«? 

nrffimlT"""!?^ """i United Stales N&Toa"s" ShorT- ' 

?F«n„ rr/.*'™''^i.?!?'''°^^ Committee on Government Opera- 

Blpal Report: Oil and Gas Resources/ Reserves, and Pr^^ductTvVcaVaVlUeV ' 
This report submitted annually by the FedernI Energy Administration 
to tno President atid Congress, analyzea^nnd estimates America's poten- 
tial petroleum resources for present and future utilization, Volume one 
discusses final reserve and productive capacity estimates, an« volume 
two provides summaries of engineering analyses pf major domestic oil 
and gas fields: 

Vol. 1. 1976. 80 p. FB 1.2 :01 5/3/v.l ; S/N 041~01S-00093-3_-_ 1 80 

Vol. 2. 1076. 160 p. PE 1.2:01 5/3/v.2j S/N 041~01MK)094-i I " 2 70 
Gasoline and Fuol Oil Sljortage. Hearings Befnre tln^ Subconiniittee on Con~ 
snmer Bcohomlcs of the Joint Economic Committee. 03d Cong.. 1st Sess 
May l-Jiine 2, 1973: Such crucial matters as gasoline distribution and 
pricing, oil supply and demand, and related energy concerns are^^-Biaair ^ 
ined. 1073. 1^00 p. il. Y 4.Ec 7 iQ 21/2 : S/N O52-07O-O100O-0- —-7\^^00 
Gaj^linc I>iHtribution;7Hearings Before the .ToInt Kronomic Committee, Rnh" 
committee on Ccngdmer Economics. 93d Cong.. 2d Sess.. Mar. 12 and 14 

1074, 1074. 13^^pMl. Y 4.Kc 7:021/.'?: S/N 052-070-02420-1 _ 1 30 

Geothfermal Enefgy, A National Proposal for Geothermal Resources Re- 
search. 1076. 05 p. NS 1.2 :G 29 : S/N 03B-000-001 03-9 ____ 1 70 

A Guide to BnergyXonservatlon for : < , " - 

Food Service. 1077. 74 pJI., chart. FE 1.^ :F 73 : S/N 041-0t8-0O127-l_ 2 25 
Grorerv «^ores. 1077. 40 p .11., chart in iK>Cket KK 1.8 :G 80; S/N 041- 

01^4)0133-8 ^ I ^ 1 9Q 

A Guide to Reducing pnerg.r'TJse Budget Co.sts. 1077.^93"p? ii. b"i8"b 85^^ 

S/N Oei--000-00003-8 1 ^ _; 3. qq . 

Guidelines for Saving Energy Tn Existing Building.s : Engineers. Architects, 
and Operators Manual : This manual describes specific, u^ay* energy can ' 
be saved in the fields of heating, ventilation, cooling, domestiqihot water, 
commercial refrigerfttion, lighting, and j)ower. A bibliography, selected 
references, and specific examples of energy conservation are also in- 
cluded. 1975. 448 p. il. FE 1.22:21 ; S/N aU-01.«^OO0RO-l 5. 05 

Handling Fuel and Fuel Problem: An Enercrv Handbook for Small Busi- 
nesses. 1975. 10 p. FE 1.8:Sni 4/075; S/N 041-018-00072-1 .35 

Home Energy Savers' Workbook : This workbook tells you bow ta Identify 
ways to make yrtur home more energy-eflficlent and compute the savings 
yon can expect to realize from eacli cojiservation measure. 1077. 29 p. il. 

FE 1.2 :H 75/977; S/N (Ml ^01 8-001 10-0 - .50 

In the Bank . . . Or T/p the Chimney? Dollars and Cents Guide to Energy- 
Saving I^ome Improvements: The m<1pt complete and up-to-date collec- 
tion of money-saving energy informaAon ever produced by the Govern- 
- ment 'for homeowners. The book takW yon on a. pictorini journey to vir- 
tually every corner of your home, including .«^ome yon didn't know could 
be improved. It .shows .vou how to determine where you can conserve 
energy, gives you an accurate dollar estimate of how much it's going to 
cost, and^ttfen shows' you how to do it. Rev! 1977. 70 p. il. HH 1.6/3 :En . 
877; S/N 023-000-00411-9 1.70 
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. Industrial' linergy ConBervatlon, Hearings Before the Joint Economic Com- 
mittee, Subcommittee on Energy, Congress, 95th Cong., 1st Sess., July 

28, mi. 11W8. 39 p. Y 4.Ec 7 :En 2/10; S/N 052-07(MW 500-1— ___ $1. 50 

Industry Efforts in Energy Conservation. 1974. 285 p. Y 4. C 78/2 :En 2/3; 

«/N 052M)7O-0258e-7 ... c ^ 8.50 

Interdisciplinary Student Teacher Matecials In Energy, the Environment, 
and the Economy : ' . 
How a Bill Becomes a Law to Conserve Epergy, Grades 9, 11, and 12. 

;. 1977. 115 p. il. E 1.9 t 49 ; 8/N OOl-OOQ-00080-1 w 2. 75 

United States Policy, WJiich Direction? Gradtfs 11-12, Draft. 1978. 

89 p. IL B 1.9 :P 75/draft; S/N 061-000-00078-0 2.50 

lighting and Thermal Operations, Energy Conservation Principles Applied 
. ' to OfSce Lighting; This book studies energy conservation principles as 
they apply to o£9ce lighting. It Includes the relationship of Illumination 
. to visual performance and lighting energy to heating and cooling energy, 
and provides a summary of new techniques and equipment for energy 

conservation. 1976. 273 p il. FE 1.22:18; S/N 041-018-00084-4 8. 55 

Liquified Natural Gas: Safety, Siting and Policy Concerns: 1978. 147 p. il. 

y 4.C 73/7:G 2fl ; S/N 062-070-04500-3—- 2. 50 

' Making the Most of Your Energy Dollars In Home Heating and Cooling: 

This booklet tells you, "for your climate and the type of energy used to * 
heat and cool your house, what combination of energy conservation Im- 
provements to Invest In to get the largest long run net savings in your 
heating and cooling bills. I^ also gives you general information you 
should have before you invest In any energy conservation improvements. 
This includes tips about storm windows and doors, weather stripping, 
. moisture control, and Insulating attics, walls and fioors. 1975. 17 p. II. 

' C. 13.53 :8 ; S/N 003-0OMH44O^ ^ . 70 

Material Shortages, Selected Readings on Energy gelf-Sufiiciency and 
Controlled Materials Plan. 1974. 256 p. Y 4.G 74/0 :Eih 2/7; S/N 052- 



Multinational Oil Companies and OPEC. Implications for u:s. Policy, 
Hearings Before the Joint Economic Committee, Subcommittee on En- 
ergy, Congress, 04th Cong., 2d Sess., June 2-.3 apd 8, 1970. 1977. 337 p. 

II. Y 4.Ec 7 :0i 6/10 ; 8/N 062-07O-O3980-9 ^ 8. 00 

National Energy Act: This Is the text of President Carter's proposed Na- 
tional Energy Act, which he transmitted to Congress on Apr. 29, 1977, 
and which became the subject of heated debate in Congress and thrpugh- 
out the nation. 1977. 283 p. 95-1 :H.doc. 138; S/N 052-071-00521-8-— 4.00 
National Energy Plan : Presents President Carter's Energy Plan submitted 

to Congress on Apr. 20, 1977. 1977. 103 p. il. PrEx 1.2 :En 2/2; S/N . . 

04iM)0O-0038O-l — — — . — 2.<)0 

The Natural Gas Story : This publication traces the history of the natural 
gas Indnstry, the development of a growing shortage of natural gas sup- 
pliesrsnd the potential solutions which can be undertaken by the Indus- 
try and by the Federal government to assure adequate supplies of gas 
to meet the Nation's needs. 1976. 18 p. II. FE 1.2 :G 21; <S/N 041-018- 

0008O-6 — -V—.;-, 

Oil Shale, A Potential Source of Energy. 1972, reprinted 1977. 16 p. IL I 

19.2 :01 6/4/972 ; S/N 024-001-02204-4: p — ■ 90 

Our Prodigal Sun : Provides a brief introduction to the life and the antici- 
pated eventual death of the sun, discusses the sun as the possible source 
of all future forms of energy, and talks about the problem.s in obtaining 
pure solar energy. 1974. 14 p. il. NAS 1.19 :118 : S/N 033-OO0-O0569-5-,— . 35 
Petroleum Storage, Alternative Programs and Their Implications for the 

Federal Budget. mO 07 p. il. Y 10.9:14; S/N 05^-070*03718-1-- 1- 25 

Polar Ener^-ResoiKcea Pofcntial, A Report. 1976. 178 p. il. Y 4.Sci. 2:94- 

2/zz; S/N 052-O7()M)3919f-9 — 2:50 

President Qarter's Energy Proposals: A Perspective : This publication pro- 
vides a ptellmlnary evaluation of President Carter's proposed energy 
plan— a complex system of more than 100 interdependent proposals 
aUnSd at reducing consumption of petroleum, converting from oil and 
natural gas to coal as an energy source, and' increasinjr domestic sup- 
pUes of energy. 1977^ 133 p. il. Y 10.2 :En^2/2 ; S/^N 052-070-04044-1 2. 75 
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Production of Aviation, Jet Fuel From Co&l Staff Report : l^scusses one of 
several alternate fuel sources '^nd the practical afepecti of itEs produc- 
, tion. 1076. 27 p. ll. Y 4.Ae 8:F95: S/N 052-07(M)348;^-l^___l $0.45 

Project Independence Blueprint ; Final Task Force Reports. Estimates 
the potential prbductioh capabilities for that source of energy, and the 
resources necessary to achieve those levels of produoUon : 
^Nuclear EJnergy; 1074. 457- p. il. FB I.IS-.N 88: 8/N 041-018^ 

OOOia-5 .r-J: 5.50 

Solar Energy. 1074. 564 p. il. FE 1.18 :So 4 ; S/N 041-018-^12-7 6. 20 

Projectfii^tQ Expand Fuel Sources in Easterh States, Survey of Planned or 

. Proposed Coal Mines, Coal and N[oncoal Conversion Plants, Electric 
Generating Plants, Oil Reflneries, Uranium Enrichment Facilities, and 
Related Intrtestrqcture, in States East of the Mississippi River, as of . 
June 1076. 1976. 114 p. il. I 28.27 :8725 ; S/N 024-004-01801-7 1. 85 

Readings on Energy CoflDservation, Selected Materials Compiled by the 
Congressional Researcl^ Service : In an effort to provide background ma- 
terial with which to study the energy conservation question, a collection 
of literature on the subject was compiled in such subject areas as the 
concept, potential, and strategies of energy conservation, institutional 
factors,. and the national energy policy. Sources for tlie ifterature include 
legislation, congressional reports, arid magazine articles. 1975. 570 p. 
y 4.1n 8/135 :94Q fl^N 052-070-02710-3 . 4. 80 

Solar Energy tfs a National Energy Resource: Did you know that solar 
energy is received In sufficient quality to make a major contribution to 
the future of U.S. heat and power requirements, and there are rio techni- 
cal barriers to wide application of solar energy to meet U:S. needs?' 
These and an astonishing number of facts concerning the pofential of 
solar energy are contained in this report. 1072. 85 p. il. NS 1.2 ;So 4/2; 
S/N 038-O0O-0O164r-7 , 1.50 

Solar Power From Satellites, Hearings Before the Aeronautical and Space 
Science Committee, Subcommittee on Aerospace Technology and Na- 
tional Needs, Senate, 94th Cong., 2d Sess., Jan. 10 and ?1, 1076. This \ 
publication surveys concepts Involving advanced aerospace technology ' 
that might help satisfy one of our greatest nationdl needs^future 
sources of energy. Specifically considered are ways to collect solar 
power in space with satellites and io beam that pqijver down to earth to 
supplement our other sources. of electricity. Included too, are many ways 
to construct those satellites. 107^^228 p. il. Ae Y'4.8:So 4/2; S/N 052- 
070-03310-3/ ___L____ 2. 70 

Technology As.sessmont of RG3i(lcntial EnCrfry Conservajtion Innovations : 
Final Report: This study jexamines the -benefits of selected technical 
iiinovationa Intended to reduce residential energy consumption. Such in- 
novations as storm doors, a furnace energy recovery device, and an open 
air cyqle air conditioning system are analyzed. 1975. 204 p. il. HH * 
1.2 :En 2/11 ; S/N 023-00O-O0309-1 :i 8. 10 

33 Money-Saving Ways to Conserve Energy In Yoilr Business. 1973. 8 p. 11. 
. C1.2:En 2/2; S/N 003-000-00413-0 1 C _ .35 

Underground Coal Conversion Program, Vol. 3. Resourced 107%r p. il. E 
1.18:0008/3; S/N 061-000-00039^0- — ^ — 4.00 

Underground Coal Gasification Program. 1977. 31 p. il. Elk l.il :ERDA 

77-5.1; S/N 060-000-00074-3. 1.30 

Uranium Enrichment. A Vital Ndw Industry: This booklet discusses 'the 
Federal role in estahli.shing a uranium enrichmentindustry to meet the 
needs of grrfwing numbers of nnclear-gcnerated electric powec^lants. 
1975. 12 p. il. ER 1.11 :RRDA-»W>: S/N 052-010-00450-5 — — 40 

Uranium Enrirhment : Alternatives for Meeting the Nation's Needs and 
Their Implications for Federal Budget. 1070. 80 p. il. Y 10.9:7; S/N 

' 052-070-03367-3 - - — — 1-35 

Usable Electricity From the Sun : A little booklet that briefly explains how . 
electricity tjan he produced directly by solar cells, and desrrihea the nec- 
essary systems to convert it to usable form. Rev. 1977. 10 p. il. ER 1.2 :Su 
7/corr.: S/N 060-OQO-00039-5 — .36 

Window Design Strategies to Conserve Energy: Describes more than. 30 
design strategies to achieve energy-efficient windo.ws. Includes cost ap- 
proximations and summaries of the advantacrea of each strategy. 1977. 
214 p. II. C 12.29/2 :104 ; S/N 003-003-pi704-9.__„- 3. 76 



